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»>CUNNINGHAM 
DETECTOR-AMPLIFIER : 
MODEL C12 CUNNIN 
PaTEeNTEL Derea 
MOp 


! C-11—1.1 Volt 


i 
F ae -25 amp. Dry C-299—3 Volts, 
\t C-12— Similar Battery Det.and 06 amp. Dr 
to C-1i with Amp. Special Battery Dei, 
standard base and Amp, 
4 


C-300—6 Volts Gas 
Content Detector 
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Wer cine type of receiving set or circuit you ~ C-r2 is identical to C-11 in operating characteristics, 


ire using—one or more of these five Cunning- but is mounted on a standard base to permit the use 
ham receiving tubes will be ideal for obtaining of a dry battery tube in sets equipped with standard 
maximum distance reception with perfect reproduction sockets without the aid of special adaptors. 


C-301A—6 Volts 4 
amp. Amplifier © 


AS 


Home Office: 182 Second St. 
San Francisco, Calif. 


of both voice and music. 


Three of the five tubes are designed to use dry batteries 
for filament lighting. C-299, the latest development i in 
Radio Tubes, is compact in design and highly efficient 
in operation as a radio frequency amplifier, a detector 
and as an audio-frequency amplifier. When used for 
the latter purpose, the output of two stages is sufficient 
for the operation of a small loud speaker. 


The most remarkable feature of this tube is the new 
patented filament used which draws only .o6 amperes 
at 3 volts. 


C-r1 is a dry battery tube with a special base for use 
in sets having special sockets. It isa good detector and 
audio-frequency amplifier. The filament is lighted 
from a single dry battery and draws .25 amperes. 


Whenever storage battery supply is available for fila- 
ment lighting, the C-300 will be the best tube to use as 
a detector because it is the most sensitive for the 
reception of distant and weak signals. 
Under the same condition, C-301A will be the best 
tube for amplification at either radio or audio fre- 
quency, because it gives greater gain per stage than 
any other tube on the amateur market. The new 
ps itented filament used, similar to that in C-299 draws 
only .25 amperes at 6 volts, reducing the necessity of 
frequent storage battery charging. 

Cunningham tubes are cov- 
Patent Notices ered by patents dated 2-18-08 
and others issued and pending. Licensed for amateur, 
experimental and entertainment use in radio communi- 
cation. Any other use will be an infringement. 


The care and operation of each model of Receiving Tube 
is full y errs in our new 40-page ‘Radio Tube Data 
Book.’’? Copies may be obtained by sending ten cents to 


our San Francisco office. 


154 West Lake Street 
Chicago, Illinois 


New York City, N. Y. 


30 Church Street 
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You shall be the Sole Judge 


A Most Unusual Offer 


i Pros! N & K Phones on your radio 
set alongside any other phones made. 
If the N & K Phones do not reproduce 
both high and low tones more perfectly, 
ifthey do not give a clearer, more mellow 
tone, if they do not fit more comfortably 
on the head, send them back to the store 
within three days, and your money will be 


promptly refunded. No obligation whatso- 
ever will be incurred. You shall be the sole 


Judge. The N & K Head Set, Model D, 


4000 ohms, is the imported head set that 
the radio “‘fans’’ are all talking about. 
Larger diaphragms. Nickeled brass sound 
chamber. Leather covered bands. $8.50 
at leading stores. Ask for descriptive folder. 


TH. GOLDSCHMIDT CORP., 15 Wittram St., Depr R5, New York City 


Any of the 
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Stores listed below “¥ 
or any other Store display- } 
ing this advertisement 
will send you an N & K 
Head Set to make this trial. 


Athol, Mass. 
Atlanta 
Baltimore 


Bangor, Me. 
Bloomfield, N. J. 
Boston 


Bridgeport 
Brooklyn 


Chicago 


Cleveland 
Colorado Springs 


Dayton 
Denver 


Des Moines 
Detroit 


East Orange, N. J. 
sImira 


Fall River 
Fitchburg 
Harrisburg 
Hartford 
Houston 
Indianapolis 
jamaica, L. lL. 


|b 
ansas City 


Long Island City 


Los Angeles 
Lowe 


Memphis 
Milwaukee 
Minneapolis 
Newark, N. J. 
New Haven 


New Orleans 
New York City 


Oklahoma City 
Omaha 


Paterson, N. J. 
Pawtucket 


coria 
Philadelphia 
Pittsburgh 


Pittsfield, Mass, 
Portland, Me. 
Portland, Ore. 
Providence 


Rochester 
San Francisco 


Sioux City 


Springfield, Mass. 
cL 


Ouis 


St. Paul 
Syracuse 
ulsa 


Washington 
Warerbury 
Worcester 


Dealers: We authorize you to re- 

fund the price ofany N & K Head 

Set returned under the conditions 

named in this ad. We will ex- 

change or replace any sets that 
come back to you. 


M. Steinert & Sons Co. 

- Rich & Bros. Co. 
Hochschild, Kohn & Co. . 
Little Joe Wiesenfeld Cc. 
Joel Gutman & Co. » 
Jones Electric Radio Cc. 

M. Steinert & Sons Co. 

United Cigar Store 

Shepard Stores 

M. Steinert & Sons Co. 

A. P. Merchant Co. 

Iver a Sporting 
oO. 


is Co. 
M. Steinert & Sons Co. 
Abraham & Straus 
Frederick Loeser & Co. 
A. 1. Namm & Son 
Royal Eastern Elec. 
Sup. Co. 
20th Century Radio 
Corp. 
United Cigar Store 
Marshall Field & Co. 
Radio Instruments Co. 
of Chicago 
The May Company 
H. Lesser & Co. 
Kaufman & Co., Inc. 
Teason Bros. 
The Anderson Piano Co. 
Daniel & Fisher 
tores Co. 
Younker Brothers 
J. L. Hudson Co. 
Crowley, Milner Co. 
Detroit Electric Co. 
United Cigar Store 
arker, Rose 
Clinton Co. 
M. Steinert & Sons Co. 
M. Steinert & Sons Co. 
Pomeroy’s Inc. 
Sage. Allen & Co. 
W.C. Munn Co. 
Alamo Sales Corp. 
Bangert Electric Co. 
Royal Eastern Electric 
Supplv Co. 
United Cigar Store 
Penn Traffic Co. 
The Schmelzer Co. 
Western Radio Corp. 
J. W. Jenkins Sons 
Music Co. 
Royal Eastern Electric 
Supply Co. 
Hamburger’s 
M. Steinert & Sons Co, * 
Bon Marche D. G. Co. 
Bry-Block MercantileCo. 
J. Goldsmith & Sons 
Gimbel Brothers 


M. Steinert & Sons Co. 
. H. Holmes Co. 
Davega (11 stores) 
Gimbel Brothers » 
ohn Wanamaker 
Herbert & Huesgen Co 
United Cigar Stores 
(10 stores) 
David Killoch Co. 
Royal Eastern Elec. 
Supply Co. 

. L. Lewis, Inc. 
Hanes-Zener Co. 
Haynes-Griffin Radio 

Service, Inc. 
J. W. Jenkins Sons 
Music Co. 
Oakford Music Co. 
Richard M. Shlaes 
Paterson Radio Co. 
M. Steinert & Sons Co 
Block & Kuhl Co. 
Gimbel Brothers 
John Wanamaker 
Lit Brothers 
N. Snellenburg & Co. 
Boges & Buhl 
Kaufmann & Baer Co. 
Ludwig Hommel & Co. 
Holden & Stone Co. 
M. Steinert & Sons Co. 
Meier & Frank Company 
The Outlet Co. 
M. Steinert & Sons Co. 


Leopold Adler 

Frederick & Nelson, Inc. 
Davidson Bros. Co. 
Radio Exchange 

M. Steinert & Sons Co. 
Famous & Barr Co. 
Van-Ashe Radio Co. 
Pioneer Electric Co. 
Alexander Grant’s Sons 
J. W. Jenkins Sons 


M. Steinert & Sons Co. 
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“The gods cannot help one 
who loses opportunities.” 
— Mencius 


If you are wise you will lose 
none of the opportunities for 
entertainment that a Grebe 
Broadcast Receiver will bring. 


—.. 
en twavney 


ali 


Trustworthy 
Performance 


TypeCR-12. A 4-tube Receiver 


combining Regener. $4 7 59 HETHER the evenings feature be the broad- 
yeni casting of the World’s Heavyweight Cham- 


pionship or a Sunday Night Concert, you will antici- 
pate it with keen pleasure and confidence when you 
tune in with your 


, Broadcast 
KEB Receiver 


Made in two easily operated types, in which every detail of 
craftsmanship is an assurance of trustworthy performance. 


Each Instrument is the result of more than ten years of radio 
manufacturing experience. 


Ask your Dealer or write us for literature 


A. H. GREBE & CO., Inc. 
VanWyckBlvd., Richmond Hill,N.Y. 


Western Branch: 451 East 3rd Street 
Los Angeles, Cal. 


THTTT TTT 
‘ 


Licensed Under 


Pat No 1a Sig Type CR-14—A 3-tube dry 
cell Regenerative 


Receiver ..,.. $1 1000 


i Accessories extra! 
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Willar Storage Battery "Coie 
_—— Fibre Specialty 1638 


Co. 
Wireless Mig. “Company, The i 
WorkRite Mfg. Co., The..--- 164 
World Battery Co 
Wright, H. G........000s-0"" 


XYZ 


Y. M. C. A. Radio School.. - 
Zenith Radio Corporation.. 


ce ton 
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= 
San F isco Hears Japa 
Pe and Newat k on the 
1629 
1552 
1651 
1676 ! 
1612 
1646 e : 
— 
re . = 66 Ags 9° 
ioe “ ZEN — The “‘Aristocrat 
bo ase ' J > —-_-_-=—~N Loner —. Dictograph 
40 Y S ade the Kecor 
1692 2 N ; Headset 
1660 as" 1. Operates without 
extra batteries. 1. 3,000 ohms 
{ . 2. Adjustable dial ; 
= oo controls vclume. 2. ——— (None 
1690 - 3. Handsomely com- ighter) 
1658 pact in construction. 3. Head-fit headband 
4, Finished in_a rich . ’ 
1698 \o ebony; set. off by a 4. Cup-curved ear 
1690 ot ton re pleces 
1664 c* ae on the bell. 5. Finished in black 
2 gh 2 ee ; . Finished in bla 
bo meet ae Og OL 5. Fully guaranteed. and orange 
red , xO x oO Row gs ONLY 6. Guaranteed fully 
iT ans : Ss 
1630 ‘ CO nes LiOn $24.50 
1676 sah g OY Hin 
1608 ane UNDO gat? Ready to Operate 
167 ane® pet” gn", 2 
tas of t° no ot er act oo” 
1687 er ae ° 
1686 Ce, PEN eh 
1695 or" y> 
2 9 BN ew 
1688 git cot qo. okt = . ig 
1672 WED pote gtr we s ie™ er 
1656 ne anne WME get? ye? a {1080 gs? 0 er eOe 
‘ qo et ov x x sc . «i e <i \ gar * x wit er ad 
1614 yn x aX xot y aw . YY a2 co} % : 
“ > ait ot no +o gr et a nos 
"0 a Oo ae ¥ 
\ ed AS a. sor. S ° We gh wW 
ONC 6 wi ot od x An es a: 
From \ as. ad xn gti? ots 
4 the San Re \ BO “se sow mete ot qe 3075" \s ent” and 
ph Francisco vo one. wee se ee* . % os. oo Vor 
"1653 Chronicle gu FTO gsP™ gyno ex deter #2 yet@ nd 
1628 at\\ nog. yt?” DS 9 
‘ ot" Co. + a OF eg tte yew 
“a AEE aio, WE he OE ee 
167 BOO oa CO co™, od 
166) NN ox tance © 0m 
1616 "\% 0 perk, OS 
- 1635 ec h\ nd 2 ve 
: \& es? 
we 
i HAT a superb loud was understood distinctly by 
16 speaker! The instru- the 4 listeners-in! 66 A i] C | 99 
. 1636 ment that broke all records Why not get many more Pp ause ards * 
j : : : ' Sl 
. 1705 by reproducing faint signals distant points on a_ loud - 
"1689 B E Q = a athe: ie ‘ou are now “—-Station W-J-A-Z signing off. If you 
. 1604 from far away Japan with sp al er an J have enjoyed the artist’s program, won't 
= audible loud speaker volume! getting with your present 7OR wae Se- ae Sem heme” 
equipment? Get a Dicto- By all means! Quickly and easily with 
' = oe juip a “Applause Cards.”* They’re handsomely 
7 ow. oe ee pried mailing cards, All ready for you 
7 a ; y y is n, anc 
198 that this communication be- distant point tonight. See ue ae ek 
1686 tween the ends of the earth your dealer. Keep a pack of them near your receiving 
set. You can use “Applause Cards’’* 
liberally because they are FREE AT 
YOUR RADIO DEALER’S. 
; - “Applause Cards’”* were originated by 


; . this Company, makers of the popular 
. 1646 The Dictograph Dictogrand Loud Speaker and _ the 


¢, rT} . on99 Aristocrat Dictograph Headset. The 
‘esi Phono Unit oe Re wey ee ee 
‘opyrighted ‘A ause Cards.” 
ist Makes a loud speaker wise ee 
1 


A big FREE package of them awaits you at 


of your phonograph! 


656 your dealer’s. Or if he has not yet stocked, 

: 1. Uses no extra batteries ee eee eee, 

. 1682 2. Has adapters to fit any direct, provided you give us your dealer’s 

. 1609 : Pca phonograph name. Dept. D-5. 

1688 %. Attached and detached 

ee ane DICTOGRAPH 

- ang - Calibrated dial on back 

4 re i ne gee P RODUCTS CORP ORATION 
Finished in nicke ° 
6. Fully guaranteed 220 West 42d oe N. be City 

1654 


1605 $10.00 


*Reg. U. S. Pat. Office. 
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Monodyne - 


Special 
$ 1 Q:2° MONODYNE 
Without Tube Features 


1. The single tube on 
the Monodyne acts 
as amplifier and de- 
tector equaling a vol- 
ume of two tubes. 


2. Uses but one dry 
cell tube, preferably : 
WD-12 or C-12. 


3. Only one tuning 
control—simple and 
easy to operate. 


NATIONAL 
(MONODYNE ) 


TRADE MARK 


TUBE SET 


MODEL GT-! 


4. Selectivity — sharp- 
tuning always on all 
wave lengths. 


5. No storage batteries. 
Operates on single 
dry cells. 


6. Easy to install—per- 
mits all kinds of 
“hook-ups.” 


Even a child can operate this inexpensive, Bicenylee 
highly efficient. simplified Radio Set pon —imealaie 


Every member of the family can enjoy listening in to . ail (olen 
broadcast entertainments, political speakers, market 

reports, sporting events and religious sermons right 

in your own home and at a trifling cost. There are 

thousands of Monodyne users all over the country 

who are daily praising the wonderful merits and long 

distance receiving qualities of this set. 


NATI[]NAv 


Radio Dealers | 

/ Rp HOW Send for information and ~ . 
Sensation of radio —selling like | 

RPO RATIon | j 

18 


sesame 
eam 


<0 wildfire all over the country. | 
18 HUDSON ST. NEW YORK 
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all LOCC SEN ETS AAT AES ERE TROLL SA AIRE BETTE EN IIIT NS SE RI aR ES 
Waiti RADIO? 
Have You Been Waiting for SIMPLIFIED RADIO: 
7 It Has Come! Remember how the bicycle, the automobile, and other popular 
e F ‘< . 
inventions were complicated and costly at first> They were 
simplified and brought within the reach of everybody’s pocket- 
book. SIMPLIFIED RADIO IS HERE! 
Simple and Easy to Operate 
’ : . le One Sells Another 
Here is the most practical, 
guaranteed Radio Receiver you The Monodyne tube set is the 
will want. Brings in local and Receiver that is in big demand 
distant broadcast entertain- Ae ie Arges age 
ments clear and loud without ee ie ee: ee ee 
distortion. The only set made radio shops popular—it will at- 
in the world with but one tun- tract the crowd to your store. 
ing control, no dials to fuss Can be used anywhere, indoors 
a > eer ‘ ¢ 4 : f 
with. By a simple turn of the or outdoors. Meets the big call 
knob you can tune in or out a en ener 
desired stations. No storage for an inexpensive, highly sat- 
batteries. Thousands of testi- isfactory set. Easy to handle 
monials. A trial will convince and demonstrate. Sells at list. 
the most skeptical. If your Quick turnover. Every one 
dealer cannot supply you, fill guaranteed. Send for Sample 
out the coupon below and mail aid Scipes 
it promptly. ee Sere 
e e 
National National 
e & e * 
Monodyne Amplifier Interference Eliminator 
Want to use a LOUD SPEAKER? Two Monodyne ie, , — ead 
Amplifiers will operate a loud speaker on any set with- Bothered with interference? Get a National Inter- 
out — or distortion. One or more stages of ference Eliminator. Will make any set tune sharper— 
amplification can be < suit. . ae 
ee eee eevee a ae cuts out broadcasting and code interference. Can be 
$8.50 used to increase or shorten wave lengths. 
without 
= 7.50 
8 
complete with 
two inductance 
camel 
comameaall a 
peeassesneecem SEND NO MONEY ‘------------ 
NATI[]NAY ; National Airphone Corporation, RNS 
; 18 Hudson Street, New York City, N. Y. 
Gentlemen: i 
K : “eed prepaid the articles —— National Monodyne. 
: 8 marked, for which | will pay —— National Amplifier. 
. | ' Roneus a —— Interference Eliminator. 
} ' ti rice, ag : 
<oRPORATIon oes 
‘4 : i ererenreperrrrrrrmererrcerrrrererereree nr rt eine 
_ 18 HUDSON ST. NEW YORK ESSER ORE TE TOC RE I IIA OTE EN OE 
—_ ? g STREET ...... 
| i MUNG Fick ec sdieeheoings «+45: amines co oe 
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Learn at Home 


The astounding growth of Radio has created thousands of wonderful opportuni. 


ties for earning big money. Millions upon millions of dollars are being spent every | | 
year since broadcasting has become so popular. Radio is indeed sweeping the world 
like a forest fire! 


A tew years ago only a very small number of men were actively engaged in Radio, 


es 


Today, with but few exceptions, these men are holding key positions in this mar 
velous new industry. In the same way, the young men and ambitious boys who get | 

into Radio now will be the leaders a few years hence. The opportunities right now | a 
are a hundred times greater than they were ten years ago. it 


Recognized Radio Experts | ' 
In Urgent Demand : 


p 
Trained experts—not just half trained amateurs—are needed for the many big 
paying positions which have developed as a result of the tremendous expansion of 
Radio. Broadcasting stations are constantly needing operators, stores are sadly in 
need of trained experts as salesmen, installers, repair men, demonstrators. Factories 
need inspectors, assemblers, testers and executives. ” 


These are just a few of the opportunities. Radio operators on board ship travel J 
all over the world without one cent of expense, see historically important places, meet J in 
prominent people on board ship, mingling with the passengers and earning salaries J 
equal to $200 a month in any land job. How often you’ve dreamed of travel, of 
being able to talk from experience of gay Paris, the beauties of the Mediterranea 
sunset, the awe of Egypt’s pyramids. As a radio operator you can see them first hand. 


Hundreds of Big Paying Positions | * 


2 e e 1 tur 
Open Right Now-in Radio ! ho 
you 
, _. | for 
Hardly a week goes by without our receiving calls for our graduates. This is 
how some of them read: “We need the services of a competent radio engineet ; 
“We want men with executive ability in addition to radio knowledge to become stor 
managers”: “We require the services of several resident demonstrators.” 
—" eee 
This 1,000-mile Re 
generative receiving 
set is included a 
our course without 
charge. Our boo! 
“Rich Rewards ® Th 
Radio,” tells yoo a! str 
about the osgr exp 
training given © trai 
it. ope 
recy 
ee 
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eek as a Radio Expert 


$ e 
2/in Spare Time ma oat ra 
v) GRADUATES SAY 
Cleaned Up $405 in 
One Month 


Peculiar, Mo. 


The big radio firms are coming to us for their men—they call on us first because 


rtuni- National Radio 
‘ they know that our graduates are one hundred per cent. trained experts—they are cee 
very ‘ — ’ as : 

ie 9: ? pene oes D.C. 
world Recognized Radio Experts. Gentlemen :— 


have not 
heard from you 


| Big Money While Learni tals 

I I know you 
i, Lam Big Mon e Learnin rene md 

. f hear from me 
mar- again. 


J ; Z r =e ‘ I sure have 
10 get | No matter if you know nothing at all about radio or electricity, you can easily been coining 
5 e * ‘ the dough. I 
now | and quickly become an expert. Age is no drawvack. Our method of teaching makes was a Radio 
malage s . ° > ‘ a Salesman for eight months which 
it fascinating and interesting to learn the mysteries of this new science. Instruments paid me $300 a month and ex- 
‘ : ge ° - : - ‘ penses, but now I have a busi- 
for practical training given FREE with this course are shown at the bottom of this ness of my own, building and 
repairing Radio sets. You sure- 
, page. : ly treated me excellent so I shall 
; E say a good sors for you — 
f ’ c 4 ° ° ° ra a . ever ossibie. never wi re- 
Scores of our students earn big money during their spare time after finishing . gret the money 
' ad T fic ° - ° i for your 
' the first few lessons. Mathew Waldron made $150 in one month—Fred W. Sulli- — 


I cleaned up 
$405 last month. 
Not so bad— 
is it—for a fel- 
low who did 


van, of Fall River, Mass., made $84.60 in three weeks. Many students more than 
pay for their course in this way—while they are studying. 


y big not know any- 
aie r) ° + thing ab oo 
on of S ti f: t G teed Radio a_ short 
time ago: 

“na alisfaction 1S Guaran ne ag0 

ne E yours, 
‘tories . . bis . oz: A mmet Welch. 
: Our faith in our method of training and in our ability to fit you for a bigger 

pay is evidenced by our guarantee to refund every cent of your money if you are Makes $250 a Month 

travel | not satisfied when you finish the course. The National Radio Institute, established As Chief Operator 
mect | in 1914, the first school to successfully teach Radio by mail, and now the largest radio 

5 +s : : ° ° Havana, Cuba 
laries | training organization in the world, stands behind that guarantee. National Radio Institute, 
|. of Washington, c. 
el, of Gentlemen :— 


You will be glad to know that 


ie I am Chief Operator of the 
hand en Oo ¥ broadcasting station PWX _ at 
i Havana, Cuba, at a salary of 


$250 a month. I am disposed to 
make unusually favorable com- 


We will gladly send you Free, without any obligation on your part, our book ments among my friends regard- 
~ “Dp: ‘ Ju oe , : cs y 5 ? ing your good course. 
; Rich Rewards in Radio,” which gives you more facts about the big pay oppor- Yours very truly, 


Oe ; ‘ - Austin Riu. 
tunities in Radio, tells you how we prepare you at home in spare time, and about 


how we are asked to fill hundreds of fine positions every year. No matter what 


you are doing now—no matter what your plans for the future are—send Mail 
tis 3 for this Free Book of wonderful opportunities. Mail the coupon NOW. Coupon 
For this 


of NATIONAL RADIO INSTITUTE 


store F R E E 
e 

Dept. 1I3EA Washington, D. C. BOOK 
— ee Sa mma 
e e * a rar . . a 
r 7actl trainin f ' National Radio Institute, ' 
ga Ome : Dept. 13EA., a 
n a Washington, D. C. - 
: Without any obligation on my part, send me a 
eRe 1: your book, ‘“‘Rich Rewards in Radio,” which tells 4 
ies i all about the big-money opportunities in Radio, a 
4 1 how spare time study will qualify me as a recog- a 
od ' nized Radio Expert and also how your Employ- a 
thot a ment Service wiil help me get a good position. a 
book, ' . 
2 These Parts with in- This is the world-famous Natrom- = : OMT cs siie She's nse siaiasciaeeed cine ath AGEs. e 
oo structions are given for eter—one of the three instruments i parts with ‘ : 

acti experience and : os f ey ss complete instruc- r) 
mn roe an practical given for scientific and practical tions are given i Street Occupation ° 
, wit training in making and home training in mastering the for practice in ey ote ae ae 8 a ; 
Operating regenerative code. building ae = a . 
receivi ceiving seto € > Qe kor sw ee ws Sees xe twice 

eiving apparatus. <inde Sisnistina - CN eerie os ke hed a i a ee MGs duvtwowdus . 
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& SUPERIOR 180° yoga OUR SPECIAL AUDIO FREQU 
‘s V521 Each... $1.10 YOU SAVE MONEY WHEN YOU BUY FROM US AMPLIFYING TRANSFORMERS” 
: ‘ “Al wonderdul “salu, We Pay Transportation Charges East of the Rockies vaee Hah... ae | 
I sults. Green silk wind- THE vester QUOTED DELIVER THE GOODS TO YOUR DOOR volume, of 7 sound * he 
s ings on_ black fibre AST SERVICE—TRY US AND BE CONVINCED things a transformer is 
e tubes. Rigid mounting | THIS GUARANTEE PROTECTS YOU—Examine the goods we ship you. They must | built for we guarantee it 
ae =} support for table or | suit you in every respect. If you are not satisfied with your purchase return the goods | to equal or surpass any 
a Ne panel a aes at once and we will refund the price you paid. other transformer. Neat 
2 x 7 mary tapp or fine in appearance. Caref 
a tuning. %4 inch shaft. ange 200 to 600 M. OUR SPECIAL VARIOMETER AND VARIOCOUPLER mounted with plainly matked peting we 
522 Variometer—same style. Each $1.10 Build into your connections. Wonderful results on one, dest 
SUPERIOR VARIOCOUPLER set reliable instru- or three stevs without distortion or howl, 
V523_ Each.....$3.35 5 ments. You can de- ing. A quality item in every respect, 


A handsome “instrue 
ment of superior design 
and construction. Sta- 
tor tube and rotor ball 
of moulded red brown 
bakelite. Larce size 
green silk windings in- 
sure highest efficiency. 
Table or panel mount- A 
ing. 14 inch shaft. Superior results in cir- 
cuits for 180 to 650 meters. Tapped pri- 
mary for finest tuning. Noiseless contacts. 
V526 Special single circuit type. .$3.75 


pend on this vario- 
meter and_ vario- 
coupler to give you 
the best results in 
any circuit working 
sfrom 180 to 650 
meters. In design 
and _ construction 
they are the best. 
Only the highest 
grade materials are 
used. The prices 
quoted save you 30 


SHIELDED TRANS. 
FORMER NS 


OTHER STANDARD BRANDS AUDIO 


SUPER MOULDED to 40 per cent. 
U —* a eg a Wine way ance? ~ +e oe pein fo atiaianl a 
Polishe ; | V418 Variocoupler. Each........ $2.45; V410 Variometer. Each........ - $2.10 resh, THOR stock in original contai 
ww gg age be V232’ THORDARSON Ratio 3! 
moulded rotor and, The most efficient type of coupler, insures Perfect in design and construction. Accu- v233 THORDARSON I atio 342 to $330 30 
stator forms. Maxi-  petter tuning and louder signals. Primary | Tate wood forms Spiga ly er. oo vs68 Ans Sa pau? 6 tol a 
mum inductance with nq secondary wound on natural uncolored rect inductive ratios. Solid baked windings. Ene Cathe ee by 
greatest efficiency and : ae 35 z Plenty of large sized wire insures highest NESS Modcal meee ees 45 
minimum distributed | genuine bakelite tubes. Primary tapped | efficiency. A strong high grade instrument vais ate 9 PEIN S30. 4.45 
capacity. Ahighgrade for fine tuning. Can be panel or table] that will give you lasting service, 3/16 V234 all n¢ wt Te sacs tae 70 
instrument that will. mounted. 3-16 inch shaft. inch ghaft. All American 10 to 1 Shielded 3.80 
Sek Sh Mie Paniit V239 All American 5 to 1 Shielded 3.80 
Ware length 180 to 600 meters. 4 SOLID BARE COPPER WIRE TINNED COPPER “BUS BAR” WIRE | yas Ay American 3 to 1 Shielded 3.69 
M LDED VARIOMETER | Solid bare copper wire for aerials, leads Size 14 tinned copper wire. For wiring 10 
Vv ew ou $4.45 | or wiring instruments. Sets. Best size for neat job and easy | TRICOIL RADIO FREQUENOY AMPLI. 
— emaid wa aay soldering. FLYING TRANSFORMER 
A wonderful | Solid Bare Spee Wire, size 14. V957 Round. Ten feet for.........120 | p569 For 201A or Pape 
eur price. Properly de- PRD. BOO E GOEL, 3056005008050 48¢] V958 Square. Ten feet for......... 14e | Tobes é 
signed and constructed. | v¥242 500 ft. coil..... J cosceseeees aes bb Pera $1.58 


Polished black bakelite 
rotor and stator forms. 
Large size green silk 
wire insures greatest effi- 


A V61 For 199 or 11 or 
a 2 For covering connecting wires in sets. _ 12 Tubes .......... .58 
paneh Sune Copper vst Gee’ coll $3.05 | For size 12 and 14 wires. | This transformer will produce 

V955 Finest quality braided and satur- | wonderful results in any type 


elency. % inch ghaft. STRANDED ANTENNA WIRE ated with best baked lustrous transparent | of regular or reflex radio fre- 
Noiseless pigtail connection. Table or Cabled of fine copper strands. Very flex- | insulating varnish, 3 feet for........ 19¢ , quency circuit. Perfect for one, two er 
panel mounting. Split stator winding with ble. High tensile strength. Bestfor aerials. | V956 Best quality braid and covered with | three stages. Compact, convenient form, 
binding post connections. V248 100° coil 58¢ V249 500’coil $2.75 | black insulating compound. 3 feet for..9e | easily mounted. Range 175 to 600 meters, 
SUPERIOR VARIOMETER MAGNET WIRE PORCELAIN BASE SWITCHES OTHER STANDARD BRANDS RADIO a 
V525 Each. ..$3.68 Insulated copper wire. Best quality even Fine white porce- FREQUENCY TRANSFORMERS 
Forms moulded of | drawn wire, one piece to a spool. Prices lain bases. Copper | V568 Our special—as good as any of 
red brown bakelite. A | quoted are for 8 oz. spools unless other- SOME OED BT 1 PIN es 0 9:55:58 5056.60 a's bons howard $ .4 
neat handsome instru- | wise stated. Note, our prices are prepaid. blades. Can be vee Dubillier. Madi... aka 3.48 
ment. Green silk ingle G used ag antenna Acme. First stage. Each... 4 
) haghe se aig — ae elation elie: Covered Pee. —— vous ae First Mase. Each. a 
‘or highest efficiency. ws V385 Single Pole Single Throw. ; e eme. Second stage. Each.. 4.4 
‘| % inch shaft. Noise- | Number V990|NumberV992/ Number V99I_| Y252 Cintis pole Double Throw. Ea. 32¢ | V567 Acme. Third stage. Each... 44 ‘ 
4 pigtail connec | Gauge Price) Gauge Price /Gange we V384 Double Pole Double Throw. Ea. 500 veae oye cam. 5 See cneae 5.9 ' 
ons. ‘able or pane 18 c Merican. ee 3.9: 
eunting. Produces superior results in any | 20 90 RADIO SOLDER SET V575 Erla. First stage. Each..... 3.4 
type Ciroult 180 to 650 meters. 22 - vere — —— Stage. Each 3.4 
2 ria. stage. 3.4 
. SPIDER WEB Get, £08 REINARTZ | 24 - 90 V578 Erla. Reflex Not, 2 tr 
a ee: <s. ae -30 4 n 130 FAHNESTOCK CONNECTORS 
a very unusual lng ANTENNA INSULATORS | 
% Made of green silk V260 Size 1x3%. Compo- 
" — “> 6pider- oa. metal eyelets. "wo sists of ouldeving 
web wound to uce| Ox TT "4 for ..... handl ammoniee, solder- 
Ereatest efficiency and oco V263 ‘Hibbed Porcelain’ in- | $DPer, with handle, sal emmore a ia 
lowest losses. 21 taps V260 sulator, 2% in. long. Ea. 6e ¥387 Double. Dozen ........ im 
so arranged that DR, ccassacbaecees 55¢ RADIO SOLDERING IRON Handy and convenient for ‘connecting wire 
crossing is avoided. | V265 Ribbed porcelain insulator ——5 or making connections on Binding posts or 
Two fibre strips = | inches long. Each........-..++ -..15e other parts of instruments. Wires held 
a ae taeaes LEAD-IN INSULATORS a & « spring grip but may be instantly 
of mounting. With nf coll'a high grade set | y270 For 4 v540 $1.35 | ¥368 Antenna Connector. Each...... O8e 
oan be built at alowcost. Directionsincluded. | wajis or less.... z Requires no soldering. Makes connection 
ULTRA AUDION COIL v27t For 9 Soldered connections in radio sets pro- | in a few seconds. 
V297. Ea 85c walls or less. duce better results. This guaranteed iron LIGHT SOCKET ANTENNA 
Spider web wound of. green ae ee The only practical is exactly right for radio work. A neat V251 Each A 
wire. Four taps. Produces wonderful | lead-in insulator for serial wires, Small. | s solid connection quickly and cantly mate. Screws into any ilghi socket. “Replese 
results. Fibre strips and wooden rod | peat. effective, durable. Wits Operates on any lighting current ° | the regular out door antenna. Very satis 


inel hole. Securely locked by two adjustable nuts. | 120 volts. 6 ft. cord with attaching plug. 


; ‘ factory for nearby stationg and under faver- 
OUTDOOR LIGHTNING ARRESTER Length 13 inehes. Heats quickly, will not able gondittons ail bene in distant ake 


for mounting and directions 


yCOCKADAY cons | V980 Price $1.24 | overheat. tions. Easy to install. No danger. Gives 
Complete set coils for Protect your instruments, Heavier frons for general repair work. = progr —, +Y static —_. 

Cookaday circuit. Prop- with this lightning ar- | Wonderful values at our prices. rey eal for people in apartment 

erly calculated and made ester. ee | V541 Medium RR AE $3.48 

to give best results on elite case. PS. | V542 Large size ......-c-cecee \e 

this new wonder circuit. Permanent. Durable. “ik TINOL vese  e 


derwriters approved. and flux in 


MIGNON VERNIER VARIABLE 
NEUTRODYNE TRANSFORMERS CONDENSERS 


Vaz bach $175, Foret of tree $4.95 | —JEWELL LIGHTNING ARRERTER | vea7 0002 fF. Fachen ss... +2.90 | MGSz RM form. Pe 
=. method of reception. Can also be | V98! Each 850 V828 .0005 M.F. ere A with a mateh, 
used for tuned radio frequency or as aj| A dependable protector, al- Were. 001 BET. Tae... . 6 .200css 2.95 | or solder iren and you have « neat lee 
fixed coupler with condenser across sec- | Ways on guard. Small and Highest grade instruments. Accurate | trically and mechanically perfect jeint, 


rating. Extremely low dielectric losses. In- 


- | compact. Weatherproof por- 4 
a ee ee on ae r dependent friction vernier control insures | aytomMATiC BLOW TORCH 


ciency. Green silk windings on bakelite | celain case. Easily fastened 


i i and connected. Underwriters perfect positive adjustment. % inch shaft. 
oe ee Ol vena. Line Sor 61.08. No dial included. WSNS Sikh oc. cnkt cd $1.19 
NEUTRALIZING CONDENSERS Burns denatured alcohol 
V572 Per set of two.........e.e- 40¢ PANEL MOUNTING VARIABLE CONDENSERS Automatically generates pointe 


These are especially high grade con- 
densers and we guarantee them to be me- 
chanically and electrically perfect. Fine 
polished end plates of heavy bakelite. 
Shafts % inch diameter. Sturdy, heavy 
aluminum alloy plates perfectly spaced to 
insure smocth, even, reliable capacity. 
Our low prices save you money. These 
condensers are of the very best make and 


Simple, inexpensive, effective precision 
type. Micrometer adjustment is attainable. 
STANDARD NEUTRODYNE PARTS 
V851 WorkRite Neutroformer (combined 

transformer and condenser). Each. .$4. 

V852 WorkRite Neutrodyne Kit. .$14.95 | 
Includes 3 WorkRite Neutroformers, 2 | 

WorkRite Neutrodons, panel layout, paper 


flame in a few seconds. 
Easy to solder joints in hard 
places. Lights with a match, 
Burns 20 minutes on one fill- 
ing. 5% inches high, % ineh ff} 
diameter cylinder. Works fine 
with Tinol listed above. 


template and book of instructions. are not to be fompared with many infe- . 30 Ten LEAD-IN 
“mage Spare pece rior, cheap condensers offered. Ve guar- x V259 Each .....++ 
V853 WorkRite Neutrodon. Each... .43e antee them to please you or your money Solv hard e.. 


A very accurate and easily adjusted con- 
denser for neutralizing tune. 
SPIDER WEB COILS 
V290— 25 turn 39¢ =V292—50 turn 47¢ 
V29i— 35 turn 42e V293—75 turn 54¢ 


back. The vernier style has one sepa- With tt yon can bring in 
rately controlled plate which permits of the antenna wire — 
the finest tuning. Quality considered, drilling a hole for an 

ooren are unapproached by others. lator, Place on window rail 


VERNIER STYLE and window can be closed down 


V294—100 turn. Each........... 68e < pi and locked as before. Takes but & 
A new popular type of inductance of highest mee 97¢ -__!neluding Dial_and Knobs minute to install. Perfectly insu- 
efficiency. Lowest distributed capacity and ~~ aes $1.13 | V825—14 plate .00025 mfd....... $2.45 lated. Can be bent into any 

lowest high frequency resistance. Firm green | V813—21 plate 0005 mfd. .222: 1.27 | V824—26 plate .0005 mfd....... 2.70 Made of copper strip properly im 
silk windings with fibre mounting strins V812—43 plate .001 ae 1.47 | VR26—46 plate .001 ee - 2.95 sulated, Neat and durable. 


THE BARAWIK CO. [wae save’ eet] 102 South Canal St., Chicago, Il 
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WITH BARAWIK QUALITY RADIO GOODS 


VACUUM TUBES 
Standard Brands—Cunningham, 
Every one guaranteed 
. We will ship 
brand in stock unless you speci- 
fy otherwise 

V105 Detector UV200 C300 

$4.30 


.5- Watt. 
WD11 

{1 WD12 C12, 

9 C299. Each. 
F ae fits 1 


0 
a eUaie aan 7. she 
Cll. Ke 


ne BY 

f WDI1 Socket. Each. 
Vi09 WD11 Adapter, Each. 
BAKELITE TUBE SOCKET 
Vi40 Standard base. 39e 
Vidi UV199 base. ..39¢ 

Moulded of genuine red 
brown bakelite. Binding q 

connections. For 

table or panel mounting. 
Neat and strong. 
——— 


199 SOCKET 
Vi45 Each 
Moulded of high insulating 
material. Sponge rubber base 
prevonta ringing in _ tube. 
Plainly marked binding post 
connections. Neat and compact. 


— TUBE SOCKET 
Vi50 -760 


ee cite base. "Polished 
nickeled tube. Highest 
quality socket on the mar- 
ket, Best insulation. Posi- 
tive contact. Marked ter- 
For base or panel 


Vi35 6 ohm. 
Best grade. 
real service. 


Vernier 95c¢ 

Will give 

Durable and 

lasting. High _ resist- 

ing base, diam. 2%” in. 

Tapered re black knob 1%” diam. 

‘etentiometers. Match above rheostats. 
Same high grade construction. 


Each 
v208 Bracleysiat. 
V209 Bradleyometer 
Vv210 Bradleyometer 


200 ohm, 
400 chm. 


Rheo. Ea. 
V213 eae 25 ohm Plain Rheo. Ea. 
V214 Howard 25 ohm Ver. Rheo. Ea. 
V215 Howard 40 ohm Plain Rheo. Ea. 
V216 Howard 40 ohm Ver. Rheo. Ea. 
tr Ba —— 20 ohm Potentiome- 
ers, 


ters. -69 
v219 Klos ey 6 ohm ‘Verner. Each 1.19 
V22! Klosner 30 ohm Vernier. Each 1.45 
V222 Amperite with mounting .95 


SUPERIOR RHEOSTATS 
V1i53 6 ohm. Kach 6 
V154 20 ohm. 
Vi55 30 ohm. 

The finest rheostat. . 
even action. Best design. best 
workmanship. ——y with at- 
tractive dial and knob. 

Potentiometers to match above rheostats 
with dial and knob. 
Vi56 30 


: S fine. Easily installed. 
Especially ‘eu in tuning neutrodyne 


COMPOSITION DIALS 
in. for 3-16 in. shaft.Ea.16e 
- for %4 in. shaft. Ea... 16¢ 
. for 3 16 in.shaft.Ea. 22¢ 
- for 4 in. shaft. Ea..22e 
a . 3% in.for %4 in.shaft. Ea.27e 
andsome dials moulded in one piece of 
ogee black composition. 2 inch size has 
“ads scale marked 0 to 100 finely engraved 
} contrasting white enamel. 3 and 3% 
neh size have 180° scale marked 0 to 100. 


BAKELITE DIAL 
V931—2 in. aS 


V921 Diar 


in 
5—4 in. Dien an fi 4% 


3 
fn ulded in one piece = 


of genuine bakelite 
Finely engraved 


Higher 
or good sets. Match perfectly. 
VERNIER DIAL ADJUSTER 
V94I Each....... 19¢ 
Easily installed at edge 
of dial, gives finest ver- 
nier adjustment of con- 
denser or inductance. A 
Polished black knob. 


treat value. 


WE PAY TRANSPORTATION 


PRESERVE outs PAGES—ORDER FROM 


AST SERVICE—TRY 
THE PRICES QUOTED DELIVE 
OUR GUARANTEE PROTECTS 
and checked by expert radio engineers. 
— that will give superior results. 
est. 
deceive or mislead. 
HOW TO ORDER—Write your Order pla 
Price of items wanted. 
Bank Draft for Total of Order. 
followed. 


Our goods equal or surpass the claims we make for them. 
Our reputation for fair dealing is our most valued asset. 


Send Postoffice or Express Money Order, Certifie 
Prompt Shipment is assured when these directions are 


CHARGES East of the Rockies 
EM AND SAVE MONEY 
AND BE CONVINCED 
R THE GOODS TO YOUR DOOR 


YOU—We handle only the best goods, carefully tested 
You are assured of getting guaranteed appa- 
And while our goods are best, eur prices are low- 


We do not attempt to 


inly, state Article Number, Description and 
d Check or 


ABINETS 
Fine looking cable g 
nets solidly built, 
Elegant hand rub- 
bed dark mahogany 
finish, You will be 
proud of your set 
mounted in one of 

hese _ cabinets. 
Hinged tops. Front oe to take panels. 
Panels not included. Prices are transporta- 
tion paid. Note that our prices are prepaid. 
Panel |Inside Dimensions| Art. | Price 
i High | ee No. | Each 
5%” | 6 "3 


3H ol 68 


, 


“| 
| V423 
| 
ie y 


Saas 


e 
1144 fg Vv 4301 
Hie D0 eo" Wasal 


CRYSTAL DETECTORS 

The latest development in Crystal Detec- 
tors. Give better results and more reliable 
than old style. Used in — ee 2 
V742 Grewol Detector. LEacl 
V743 B Metal Detector. E 
V744 B Metal Crystal. 
V741 Gold Grain Detector. 
Vv745 Yellow Tip Detector. 
V746 Du-tee Crystal. Each. 


SUPERIOR VARIABLE 
Sh RESISTANCE 

Vi67 Each 806 

vieg With .00025 Con- 

denser 98¢ 

Eliminates hissing, clar- 

ifies signals. Capacity 

smoothly varied from 0 te 6 megohms by 

half sw! of knob. Easily mounted on any 

pane 


~~ RADIO “BAKELITE” PANELS 

Notice our very low prices on this fine 
quality material. Others ask as much for 
hard rubber panels which are worth much 
less. We supply genuine Bakelite, Con- 
densite Celeron or Formica, all of which 
are materials with practically identical me- 
ae chemical and electrical proper- 

ies. Machines well without chipping. 
Won't warp. Waterproof. 
chanical and dielectric strength, 
natural polished black finish which can be 
sanded and oiled. Note that our prices are 
prepaid, 


APO POWWWNN: 
olunw@an 


alacanas 


Each. . 


4” thick a 6"thick| 4 thick 


Art. t. las 
No. Price No Price |No. Price 


6x 7 |V450 $.55/V460 $. eluant at 15 
br a4. 


“GRID EAKS 
V177 Fres ace back 
of panel style...5£e 

{78 Freshman back 
of panel style with 
-00025 Condenser 79¢ 
Vi7t Freshman base 
mounting type with .00025 Condenser. .79¢ 
Vt72 Durham Variable Grid Leak y 
ry 

V173 C.R.L. Variable 
VI75 C.RL. 
grid condenser. 


DUBILIER ey pied 601 
502 .00 -28¢ V507 

3. -28¢ 
4 0005. . 2 1386 
5. 
6 


Grid Leak. 


ak 
Variable Grid Leak vith 
$1.48 


Vv50 
Vv50 
Vv50 
V50 


SUPERIOR RADIO JACKS 
Finest grade jacks, 
Improved design, 
Best materials. 
Phosphor bronze 
springs. Silver con- 
on 


finish, 
Each. 


Mount on 


V390 Open aon 
V391 Closed circuit, 
V392 Two circuit. 
V393 Single circuit filament control. . 
V394 Two circuit filament control. ...68 
STANDARD JACKS AND PLUG 
V387 Open circuit jack. Each.......27¢ 
V388 Two circuit jack. 
V396 Plug takes two sets of phones.35e 
Well_ made, durable, smooth working, 
nickel finished frame. Well insulated. 


SUPERIOR RADIO PLUGS 
V395 With Set 
Screws for fastening 
cord. Each....35¢ 
V397 Two- — — 
takes two pair 
style cords. Lists for $1.00. Each. .59e 
Highest grade plugs. Fit any standard 
jacks. Polished round barrels. 


SWITCH CONTACT POINTS 
Brass polished nickel finish. All 
have % in. long size 6-32 screws 
and two nuts. All prices the same. 
Dozen {50 Hundred $1.00 
Order by Article Number. 
V360 Head. 4” diam. ; v4 
veea Head. 3 16” 
3 Head. 3-16”diam. 31-16” high 
Solder ‘come to Fit Contact Points 
Also for connecting wires to 
binding posts, etc. 
V365 Dozen 8¢ Hundred 300 


SWITCH LEVER STOP 


Brass polished nickel finish. 
V386 Dozen 18c Hundred $1.05 


SWITCH LEVERS 
Very neat polished black coms 
position knob. Exposed metal 
parts polished nickel finish, | 
Fitted with panel bushing and 
two set nuts, A high grade 


switch. 
V381 1%” Radius. Each §4e 


INDUCTANCE SWITCH 

V285 Price including 
knob and dial. $1.18 
Mounts switch points 
and contact lever be- 
hind panel. Only one 
hole needed to mount. 
15 switch points, any 
number of which may 
be used. 


BINDING POSTS 
Brass, polished nickel ' 
finish. Washer and 6-32 
in. screw extending 5% 


diam. ; 


in. 
V370 Large size—bar- 
rel and knob %” long. 


Dozen .700 

V370-2-4 V372 ‘Smailer ‘size— V376-8 

barrel and knob 9-16” long. Dozen. .70¢ 
V374 Large size with composition knob. 
Dozen 45e 
V376 Large come with’ hole for phone tip 
or wire. De 800 
V378 Small size with hole for phone tip 
er wire. Dozen 35e 


SUPERIOR INDUCTANCE SWITCH 


V288 Each 

Quickly and securely 
mounted by drilling one 
hole. Only knob and 
pointer show in front of 
panel. Connections can 
be soldered before fast- 
ening switch, making 
assembly much easier. 


BARAWIK QUALITY HEADSETS 


Vv770 Per Set. 


2000 ohms. 


- $2.60 
These headsets have proven on. rigid tests to be one of the 


very best on the market. 
an unusual volume. 


the best selecte 


The tone quality is excellent with 
Skilled workmen make them from only 


d materials. The receiver cases are fine pol- 


ished finish with polished black ear pieecs. Fabric covered 
head band cemfortably and quickly fitted to the head. Sup- 


plied with 5-foot cord. 


much higher pr! 
derful bargain. 


These sets were designed to sell for 
ices than we ask, and at our price are a won- 
We guarantee that you will be pleased with 


them and agree that they are the best value by far yet offered. 
If they don’t suit you we will cheerfully return your money. 
N 


ST 

V754 Baldwin 

universal jack 
V758 Western 

V756 Red-Head, 3000 ohm....... -— .78 
V768 Brandes, 2000 ohm..........$5.25 
V769 Brandes, 3000 ohm..... +... $6.95 


DARD BRAND HEADSETS 
Type C with V764 Frost,2000 ohm $3.30 
plug $10.45 
Elec. $9.50 
V751 Murdock 
V752 Murdock 5 
V757 oneal Aristocrat... 


V766 Frost,3000 ohm $3.95 


PLATE CIRCUIT “B” BATTERIES 


You can make real sav- 
ings on these batteries. 
We guarantee them to 
equal any on the market 
regardless of price. Ex- 
tra long life. Don’t 
throw away your money 
on cheaper inferior useless batteries. 
Vi80 Signal Corps type, small size, 
cells, 22% volts. Each... am 
V182 Large size, 5 taps 16 
21 and 22 volts. Each... 
Vis4 Variable Large Navy size, 161 
inches, 5 taps, giving range from 16% A 
22% volts in 1% volt steps. Each $1.70 
V188 Combination Tapped 45 volts 30 
cell. 1 bry battery. Tapped to give 45, 
22%, 21,19 %,18 and 16 % volts. —— 
both PAT and amplifier tubes. Fa. $3.2 
“B’ BATTERY METER 
Vi89 Each 
Reads 0 to 50 volts. 
rately tells you the exact con- 
dition of your ‘‘B’’ Battery. 
Convenient watch size. 
ished nickel case with wire 
lead. 


STORAGE “A” 
A high grade bate 
tery. Guaranteed for - 
three years. 
of best new 


The best 
buy on the market, 
Try one of these 
batteries on your 
set for 10 days, If 
* the end of that 
me you are not 
fully satisfied with the battery return it 
and we will refund the purchase price. 
V1i94 6 volt, 60 amp. size. Each.$9.90 
V1I96 6 volt, 100 amp. size. Each. 13.25 


HOMECHARGER 
BATTERY CHARGING RECTIFIER 
: Charge your battery at home over 
night for a few cents. Simply con- 
nect to any 110 volt 60 cycle light 
socket, turn on current and reeti- 
“fier does the rest automatically. 
Will work for years without at- 
tention. Simple 
q connections. Give 
tapering 
charge which bate 
teries should 
have. You can 
jj) make it pay s 
4 profit charging 
your _ friends’ 
ij auto batteries. 
Long connecting 
cords with pair 
of ba _— clips. 
- $12.9 


BATTERY 


V201 For 
V203 For 


6 volt battery. 
12 volt battery 


48e 

Accurately tells you the condition of 

your storage battery. Helps you keep your 
battery in better condition. 


BATTERY CLIPS 
Vi98 Two for 280 
Clip onto storage battery 
terminals, lead coated. Make 
positive non-corrosive contact at all times, 


WIRE wa ee CLIPS 
Vi99 Per 306 
Small connecting clips for 
quickly fastening leads cn- 
to binding posts, etc. Han 
and useful. Every radivist should have at 
least a dozen. 


RUBBER COMPOUND PANELS 
Made of a special compound having @ rub- 
ber base. Equal in appearance and in all 
essential points to any other class of 
panels. Fine smooth polished finish. Can 
be drilled or cut without chipping. Guar- 
anteed not to warp and 
insulator for radio use. 
edges. 
is in inches, 
V481 7x10.. 


$ .88 V484 7x18. Sat 5 - 
V482 7x12.. 1.05 V483 7x21. 
V483 7x14... 1.22 V486 7x24. A ‘0 


STANDARD BRAND LOUD SPEAKERS 
ND UNITS 


V610 Murdock Loudspeaker $2.75 
V613 Barawik with Baldwin unit. . 
V615 Pathe Loudspeaker ...... 
V6 Atlas Loudspeaker 
Magnavox R3 Loudspeaker... 
Magnavox M1 Loudspeaker. . 
Music Master Loudspeaker... 
Fenuine Baldwin type C unit 
Murdock Special Unit 
Brandes Table Talker 
Baldwin Loud Speaker 
Dictograph Dictogrand 
Atlas Unit. Each 
Western Electric Unit. 
RADIO SWITCH 
V287 Each 
Cuts current on and off in- 
stantly by a push or pull. 
Very neat. Well made. Durable. 
tuhes and batteries. 
BEZELS 
V399 Diameter % inch. Each. poses 
V400 Diameter 1% inch. Each. 
Polished nickel finish. Finest jadten 
Fit any thickness panel. Greatly improve 
appearance of any set. 
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Each 


Saves 


THE BARAWIK CO. 


Chicago’s Original Radio Sup- 
ply House. Beware of Imitators. 


| 102 South Canal St., Chicago, TIL. 
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‘Supremacy Proven by Every Test 3 
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THE SCIENTIFICALLY CORE ECT 


The = wkOsrar Makes Good 


Our unconditional guarantee ot 
complete satisfaction is your assur- 
ance that FIL-KO-STAT will give 
you infinite adjustment of ‘fila- 
ment heat, noiseless tube opera- 
tion and consequently more DX 
] stations from any type of hook-up 
using any type of tube. The Proof 


is up to you. 
Write for a fre ee copy of our . 
new booklet, “Improved Recep- RX . 


tion Thr ough Sci entific Tube 
Tuning’. Address Dept. R. N. 5 


Radio Stores Corporation 
Sole Internationa l Distributors 
Home Office, 220 West 34th St. 
N wits rk, N. Y. 


oy BRANCHES IN LEADING CITIES) 


‘Unconditionall y 


Guaranteed, 


BY THE MAKERS 


, INSTRUMENT @ 


HARRISBURG. PA 
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The Radio Beginner 


By A. GERNSBACK 


F all the people, the Radio Beginner—or shall we call him 
novice—is entitled to the greatest amount of sympathy; 
and he of all people does not get much of it. Perhaps 
the radio industry itself is to blame most for this condition. 
In the past, only too often has the novice gone to a radio 
store, only to be sneered at and have fun made of his questions that 
seemed logical enough to him, but foolish to the “Know-It-All” 
behind the counter. Even today this feeling has not been eradicated 
entirely, and it is therefore small wonder that the beginner is not 
always very anxious to become initiated into the mysteries of radio. 

There are two sorts of novices: The one who buys a set com- 
plete, and the one who buys the parts, in order to construct the set 
himself. At the present time the former is in the minority, as there 
are more people who “build their own” than there are who buy sets 
complete. For the man who buys the outfit already assembled, his 
task is simple. If he is a novice we might say this to him: 

If you have not much money to spend and you wish to receive 
local stations only, start in, by all means, with a small crystal set. 
The crystal set requires no batteries and uses a pair of telephone 
receivers. It is not possible to attach a loud speaker to a crystal 
set, as the power delivered by it is very minute. For purity of 
sound, the crystal set has no peer; however, it does not work well 
as arule for greater distances than 15 miles. The tuning of most 
manufactured sets is not very sharp either; by that is meant, if you 
are near a broadcast station it will be almost impossible to tune 
that station out in order to receive another one. Long distance 
stations cannot be received except under unusual conditions. 

The next low priced set to consider is a one tube set. There are 
some very excellent sets of this kind on the market, some of these 
being able to occasionally receive stations 2,000 miles away. These 
sets as a rule also work with a pair of head phones. If a loud speaker 
is to be added, you need what is called an amplifier, which means one 
or two more tubes and more batteries. We suggest to the novice 
that he make himself familiar first with the one tube set before he 
attempts to work a loud speaker. The one tube set as a rule has 
but few controls, that is, few knobs and dials with which to make 
adjustments, and for the novice the fewer adjustments there are the 
better. More than one dial makes tuning somewhat complicated until 
you get the hang of it. 

If you have more money to spend, and wish to get a larger outfit— 
one that works a loud speaker—there are any number to choose 
from. As a rule, an outfit with less than three tubes does not work 
a loud speaker well. To get long distance (DX) stations clearly, 
you need at least a five tube receiver. The storekeeper will be 
glad to show you how to operate it. The operation of most of 
these sets is very simple after you have become accustomed to work- 
ing it. The thing that you should not tamper with until you under- 
stand more about electricity and radio, is the apparatus itself. 

The batteries are of great importance. All vacuum tube sets 
have two kinds of batteries: First, the “A” battery, which supplies 
the current for lighting the filaments of the lamps or vacuum tubes. 
It is usually a storage battery, or when dry cell tubes are in the 
set, dry cells may be used. 

Next, we have the “B” battery or high tension battery. In order 
to memorize this better, the writer suggests that you associate the 
letter “B” with BEWARE. The reason is that unless you are 
careful, the “B” battery will cost you a good deal of money. It 
makes a huge difference how the two batteries, the “A” and “B” 
types, are connected. Every radio outfit has, as a rule, two binding 
Posts marked for the “A” and the “B” batteries. It is ABSOLUTELY 
essential that the “A” battery be connected to the “A” binding posts 
and the “B” battery to the “B” binding posts. 

BPEWARE, therefore, not to change these connections. If 
you do, and if you have a five-tube set, this slight mistake is apt to 
fost you $25 in the twinkling of an eye, as you will burn out all 
your vacuum tubes at $5 each. 
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After you have used your “A” and “B” batteries for a certain 
length of time, you will find that the sounds in the loud speaker or 
telephone receivers gradually become weaker, which is an indication 
that either the “A” or “B” batteries are getting low. Sometimes it is 
only the storage battery that is discharged, or the “A” dry batteries 
run down. This can be usually ascertained by looking at the 
bulbs themselves. If they emit a very dim light, the storage battery, 
if such is used, needs recharging; otherwise, the dry cells will have 
to be renewed. Dry “A” and “B” batteries cannot be recharged, 
notwithstanding the claims made by a lot of wiseacres. The only 
thing that run down dry cells are good for is the ash can. 

lf the “A” battery has been renewed and still the outfit does not 
work well, the “B” battery probably is run down as well. Here is 
a simple test, to find out if the “B” battery is still good or must 
be discarded : 

Take an ordinary 25-watt 110-volt lamp such as you use in your 
house for lighting purposes. Connect the two metallic parts of the 
lamp to the two extreme terminals of the “B” battery. If the 
lamp does not light up at all the “B” battery is dead. This test can 
only be made with a 45-volt “B” battery or two 221%4-volt “B” bat- 
teries, which of course must be connected in series in order to make 
the test. By series we mean attaching the plus (+) terminal of one 
battery to the minus (—) terminal of the other with a short piece 
of wire. That will leave one plus (+) and one minus (—) terminal 
on each of the 221%4-volt “B” batteries. Connect two short wires to 
these terminals and with the two wires touch the two metal parts of 
the incandescent lamp. Unless the lamp lights, one or both batteries 
are dead. In connecting “A” and “B” batteries with a set it is of 
extreme importance that the plus (+) and minus (—) connections 
match up with the markings on the binding posts. Plus (+) must 
connect with the plus (+) and minus (—) must be connected with 
the minus (—) terminal. 

We now come to the Aerial—one of the most important parts of 
your outfit. For best results, the total length of your aerial should 
be less than 100 feet. It must be insulated from ALL points on the 
building with good insulators. By 100 feet we mean the total /ength 
of the wire from your outfit up to the other end on the roof. The 
bare wire should never come in contact with the building, with the 
window moulding, etc. Where the aerial wire leads to the outfit it 
must positively be insulated, as a matter of, fact the entire aerial 
can be insulated contrary to popular opinion. The radio waves pass 
easily through all insulation, so it makes no difference whether the 
wire is insulated or not, but the wire MusT be insulated wherever it 
touches stone, coping, woodwork, walls, etc. The best aerial is an 
uninterrupted piece of wire. If you must use more than one piece, 
do not attempt to just twist the wire ends together or you will have 
trouble. If you cannot solder the pieces together yourself, have 
someone do it for you. 

The Ground is all important. By ground is meant a connection 
direct to Mother Earth. Any continuous wire or metallic object 
that makes a permanent and good union with the earth is called a 
ground. As such we have water pipes, gas pipes and radiator pipes. 
A gas pipe should never be used because it is sometimes insulated 
and does not establish a real connection with the earth. The radiator 
ground is not always good either because not all radiator pipes are 
connected with the earth. The safest bet is always a cold-water 
pipe. But again, here is where the little thing is important. Do not 
attempt to just wrap the ground wire—which connects to the ground 
binding post of your set—to the water pipe. This will spell 
F-a-i-l-u-r-e. Geta 10c or 15c ground clamp from your radio store 
and attach it to the cold-water pipe. The important part is that the 
pipe must be scraped metallically clean where the ground clamp is 
attached. This is most important. The ground clamp must be 
attached so tightly that it cannot be moved by hand. The wire is 
then connected with the ground clamp as tightly as possible—then 
you may safely forget it. 
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Radio Beacons Non-Directive and Directive 


By F. W. DUNMORE 


PHYSICIST, BUREAU OF STANDARDS 


The ingenuity of those of the staff of the Bureau of Standards Laboratories is again manifested 
in the recently developed Radio Beacon systems fully described in 


this article by Mr. 


Dunmore. 


The direction of airplanes at night or during fog may be accomplished by means of transmitters used with loop aerials. 
two radio signals that are both of the same intensity in one direction. 


RADIO beacon functions for the same 

purpose as a light beacon, namely, to 

aid navigators in maintaining a cor- 

rect course. The radio beacon, how- 

ever, has a great advantage over the 

light beacon in that it serves as a guide 

equally well under all conditions of weather, 

fog or otherwise, whereas a light beacon is 

rendered useless in a fog, when it is most 

needed. For this reason, radio beacons are 
now coming more into use. 

There are two general types of radio 
beacons, the non-directive and the directive. 
The former type emits a radio wave which 
travels out equally well in all directions and 
is useful to navigators provided with a radio 
direction finder on shipboard. The latter 
type emits a radio wave of varying degrees 
of intensity in certain general directions. 
This type of beacon requires a less elab- 
orate receiving equipment than a direction 
finder on shipboard, although its application 
is somewhat more limited in scope. 


It is the purpose of this article to give a 
general outline of the construction, opera- 
tion and application of the non-directive type 
of radio beacon, and one type of directive 
beacon which seems especially adapted to 
aerial navigation 


THE NON-DIRECTIVE RADIO BEACON 


The non-directive beacon has been de- 
veloped by the U. S. Bureau of Standards 
in co-operation with the U. S. Bureau of 
Lighthouses. It is installed on light-vessels 
or light-houses and is used in conjunction 
with the radio direction finder on shipboard. 
It consists of an ordinary quenched spark 
radio transmitting set which operates auto- 
matically when once set in operation. These 
beacons operate during a fog, and at stated 
times given in published schedules, on a 
frequency of 300 kilocycles (1,000 meters). 
Each beacon sends a different distinctive 
characteristic signal at given intervals, the 
interval being different for each neighboring 


This arrangement produces 
The pilot guides his plane by keeping it in such a position as to hear both 
signals with the same intensity while flying in the general direction of the transmitter. 


beacon, Fig. 1 shows the circuit diagram of 
the automatic key arrangement for giving 
the desired characteristic. The signals are 
of a group-dot nature and are as easily 
recognized by the untrained ear as the char- 
acteristic light flashes of a lighthouse are 
differentiated by the eye. A photograph of 
the automatic key and radio beacon trans 
mitting set is shown in Fig. 2. 

A frequency of 300 kilocycles was choset 
since it is well below the natural frequency 
of the metallic structure of any ship. Should 
a high frequency, such as 3,000 kilocycles 
(100 meters) have been chosen for this 
work, there would be greater liability 0 
errors in bearings, as some metal structure 
of the ship might have a corresponding 
natural frequency. 

Fig. 3 shows the results of some & 
periments which were made to determine 
the error caused in a radio direction 
finder by a neighboring object, an a” 
tenna in this case, the natural period 0 
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which corresponded to the frequency being 
used for direction finding. This figure also 
illustrates the importance of grounding or 
opening the ship's antenna whenever radio 
direction finding bearings are being taken. 
The great importance of radio beacon in- 
stallations on light-vessels may be realized 
from an illustration of their application. 
Consider the three radio beacon light-vessels, 
Nantucket Shoals, Fire Island and Ambrose 
Channel. These vessels lie on the trans- 
Atlantic track between New York City and 
Europe. By means of these beacons, a ship 
equipped with a radio direction finder may 
maintain a straight course in a fog from one 
light-vessel to the next, either on the west 
or eastbound trip between New York and 
Europe. When 100 miles from Nantucket 
Shoals light-vessel, a ship may take a radio 
bearing on it, and thus set a direct course 
to it. With such beacon installations on a 
series of light-vessels, there is little need 
for three-point bearings in order to deter- 
mine the actual position of the ship. Since 
the light-vessels lie on the course a single 
bearing on any one of them makes possi- 
ble the navigation of the ship directly to it. 
It is only within the last two years that the 
great value of such beacon installations has 
been extensively realized and many instances 
are now on record of navigators having 
found them material aid to navigation in fog. 


BEACONS IN OPERATION 

The first radio beacons to be put into 
actual operation by the Bureau of Light- 
houses were on Ambrose Channel and Fire 
Island light-vessels and at Sea Girt Light- 
house, Sea Girt, N. J. These installations, 
two of which are shown in Figs. 4 and 5, 
were made in the summer of 1920. Many 
tests have been carried out by the author as 
to the reliability of these beacons by actual 
direction finder observations on shipboard. 
In all cases it was found possible to navigate 
the ship in fog just as though the radio 
beacons were visible to the eye as guiding 
marks. 

Up to February, 1924, the following radio 
beacons had been put into operation by the 
Bureau of Lighthouses: 

The future developments along the line of 
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Fig. 6. 


Experimental type of equisignal double-coil antenna, arranged to be rotated about the 


telegraph pole as an axis. 


possible the reception of the beacon signal on 
a non-oscillating direction finder circuit and 
will cause less interference. Ultimately, all 


BEACON 
Ambrose Channel Light-vessel, N. Y 


One dash 


Sea Girt Light Station, N. J.............00. Three dashes ~ | 80 

Fire Island Light-vessel, L. I., N. Y......... Two dashes ae EZR OS ee 
Diamond Shoals Light-vessel, N. C......... Two dashes BO oh 2 50y <t  * 
San Francisco Light-vessel, Calif........... Two dashes ee a ae Oe 
Boston Light-vessel, Mass..............00+ sOne dash. one dot is. “ “ 15 “ “ 
Nantucket Shoals Light-vessel, Mass.......Four dashes oo SS 2b oe 
Cape Henry Light-station, Va............. ~Dwordots.onedashzo “ “~ 15.“ “ 
Blunt’s Reef Light-vessel, Calif........... -One dash Soe OS ae OS 


Three dashes we ee 


Two dashes 


SIGNAL CHARACTERISTIC 
20 secs. on 20 secs off. 
“ ae “ 


non-directive radio beacons will probably be 
in the direction of improving the type of 
transmitting set, that is, replacing the spark 
transmitting sets with electron tube sets with 
500-cycle current as high voltage supply for 
the plates of the tubes. This will still make 


ships may carry a low power beacon oper- 
ated at the beacon frequency of 300 kilo- 
cycles. The range of such beacons need not 
be over five miles. These low-power beacon 
signals would be sent out as the ship pro- 
ceeds in a fog along her course and any other 


e 
See Bureau of Standards scientific paper No. 480, “ 


equipment on the plane. 
developed about three years ago by the 


ship in the immediate vicinity may, by taking 
radio direction finder bearings on this ship, 
pass her at a safe distance. 


DIRECTIVE RADIO BEACON 

In aerial navigation where weight is of 
prime importance, the amount of radio equip- 
ment carried on board must be reduced to a 
minimum. It is preferable, therefore, for 
the purposes of aerial navigation, to make 
use of a directive type of radio beacon on 
the ground which makes possible the navi- 
gation of the airplane on a given course by 
means of the plane’s radio receiving appar- 
atus and without the use of direction-finding 
Such a beacon was 


Bureau of Standards working in co-opera- 
tion with the U. S. Signal Corps and U. S. 
Air Service. The results of this work have 


been held as confidential until recently, when 
permission for their release was granted 
and the information published in full.* 


Ae 


Fig. 4. The 
Sea Girt 
Light-e- 
house Radio 


with the 
radio 
beacon. 
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Fig. 2. Radio 
beacon transmit- 
ting equipment 
with motor 
operated key for 
making the char- 
acteristic signal. 


Wau — Coyp ws 


0 transformer 
Shw. S00~ fs 
GUENChED - --- 
Spork ser | 
The method makes use of the directive the letter “T” sent from the other loop). As Fig. 7. Circuit diagram hs equisignal Ga 
transmission properties of a coil antenna. these two signals follow each other rapidly, radio beacon. e 
Through it the familiar “figure eight” trans- it is easy to judge of their equality in inten- e 
mitting characteristic is obtained. <A receiv- _ sity. These equisignal zones extend out bisector of the 135-degree angle formed By 
ing set located on a line along the plane of | from the crossed loops as a center, much their intersection lies along a definite route, 
the coil transmitting anterna receives a as, for example, between two Cities. 
strong signal. The signal will decrease A navigator of an airplane equipped’w 
gradually to zero intensity, however, if the | an ordinary receiving set tuned to 300 
receiving set is moved through a 90-degree cycles may maintain a straight course 
arc to a position at right angles to the plane tween these two cities merely by guiding 
of the transmitting antenna. plane so that the intensity of the letters fra 
By a combination of two transmitting coil the transmitter are of equal intensity. 
antennae crossed at an angle of 135 degrees, 100' Antenna visual observations are necessary so that 
this directive transmission characteristic may high navigator may be at any altitude. In fog@ 
be made use of in a way to be described. clouds, cross winds or calm, the course maya 
Fig. 6 shows one of the first experimental Lee. be maintained. This method makes it poge 
doubie-coil arrangements mounted so as to : 00" lead, sible for the navigator not only to tell wh 
be rotable about a telegraph pole as an he is drifting away from the course, } 
axis. indicates the direction in which he is drift 
Fig. 7 shows the circuit and coil antenna ing, either to the right or to the left. 
arrangement finally used. Here the two coil is made possible by the fact that i 
antennae, 50 feet high and 50 feet long, are navigator is flying away from the equisig 
shown as single-turn or loop antenna, A and beacon and drifts off to the right, the sigita 
T. One is arranged at an angle of 135 de- “T” becomes louder than the signal 
grees with respect to the other. These loop Should he drift to the left, the reverse” 
antennae are arranged to be connected alter- true. His course may be altered ace 
nately, first loop A and then loop T, by ingly. 
means of a rapidly operated high-voltage eS. A reference to Fig. 8 may perhaps m 
D. P. D. T. switch, S. The transmitting this clearer. Here the degree of shading} 
set was a 5-k.w. quenched spark set, as it sc any point indicates the relative 
was the best type available at the time of the pee er s / strength which would be received at # 
tests. A small inductance was provic led in a tell LLL ; point from the two loop antennae A and 
each loop circuit so that they could be ad- 90" | Thus a plane at C would receive a st 
justed to 300 kilocycles, when the rest of the 12.) 9 [+ 45° | ‘ “A” and a weak “T.” At D, the “A™@ 
tuned circuit was thrown into circuit by {a b4 nal would be slightly weaker and the 
means of the switch S. It will be noted that ee og | would become inaudible. At E, the 
when the switch connects one loop, the other ik :h Teeee ak dali thc -cmeeene8 ware 4 WOU be atill wenker and the “T” 
is detuned, preventing any absorption which distortion in degrees ‘at different distances from Rey": r » 1685 
would tend to change the true directive an antenna, tuned and untuned. (Continued on page 1685) 
transmitting properties of the connected loop. ‘ 
The switch S is automatically operated and as the four spokes of a wheel 
the letter “A” automatically transmitted lying on the ground extend out 
while the A loop is connected. Likewise, from the hub as a center. These 
“T” is sent when the T loop is connected. equisignal zones lie _along the 
Thus the two loops transmit separate sig- our bisectors of the four angles 
nals intermittently and directively in accord- formed by the two crossed loops. 
ance with the ““gure eight” directive charac- The two zones along the bisec- 
teristic mentioned above. tors of the two 135-degree angles 
are much sharper or narrower 
ZONE SYSTEM than those along the two 45- 
degree angles and are conse- 
The effect of this combination is to pro- quently the ones used. The 
duce four zones in which signals of equal practical application of these 
strength from the two loops A and T will equisignal zones is apparent. It 
be received. (That is, the letter “A” sent is only necessary to orient the 
from one loop will be equal in intensity to two crossed coils so that the 
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President C 


j FEW years avo, the country 
irequently of 


heard 
Roosey lt’ “Tennis 
Cabinet" - osevelt s Penni Astoria Hotel, New 
Hard; cabinet; more recently it read of phone on th 
Harding’s interest in golf which extended transmitted 
WC so many members of the cabinet that a pert gls 
wolf Cabinet was forecast. To-day, Presi- 
cent Coolidge is the 
Radio Cabinet.” 


the President and all except two of his 


4 


central figure of a 


they i ss 
nal —. all be classified as real radio 
sider they are at least all interested in the 

mercial, scientific or entertaining fea- 


| President Calvin Coolidg 
coln's Birthday address 
York City. 


radi 


eventually ed by ( r 
the United States 


motest of 


me tures of this three-sidec 
cabine CEE ae ; : 7 1 

t, Possess radio receiving sets, and if and six cabinet members have given radio 
talks or had their addresses broadcast from 
Washington and ot! 


maining four members are being sought al- 


Picea ; ob nost_ laily to tall, but so far they have 1e- 
avoided introductions to “Mike. 
n charged with being “Mike-shy,” 
f WRC and WCAP hope to 

in the re- ‘omplete » series of cabinet talks soon. 
is a feature of nearly every Gov- 
riument Department, being used in the daily 
The President routine in the Navy, Army, Post Office, 
i Treasury and Agriculture. 


departments use radio in emergencies or for 


art. 
Several other 


stations. The re- 
(Continued on page 1685) 
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‘Yhere’s many a fan who would like to get 

his hands on this outfit. The lower set is 

an eight-tube super-heterodyne, the upper 
one a Neutrodyne 

Courtesy of Experimenters’ Information 

Service 


Mary and yug rehears 
Prior to fro WJZ on March 12th. 
} 


Both to be thoroughly enjoying themselves, 


but nder if they did the night of the event? 
© Kadel & Herbert aii 


Artificial Voice Speaks to Audience 


“LOSE. imitation of many spoke the result resembles the complex sounds of — vibrations are impressed. This is quite lt 
Is was produced recently befor speech followed an explanation of — the operation of radio transmitting, 1 wht 

rs of the New York t vocal organs operate to produce a carrier wave is modulated by speech wales 
ephone Societies during peech. The lungs force air upward through The actual energy of the air vibratias 
y Fletcher, of the w slit the edges of which are the vocal is they leave the mouth 1s exceeutis: 


of the Westerr 


cords. These cords are set into vibraticn small; in fact, it would require 5,000.00) 
x a combi | he air current. The vibrations in turn people all talking at once to produce # 
oscillator, ampl lhe rapid putts of air to escape up the much power as is used by a 50 wer 
loud speaker was oa throat. The puffs are rapid enough to set lamp. Then remembering that this energ) 
in unmistakable oscillator and yp a train of air waves in the throat, mouth is distributed over a range of pitches _ 
ee pend nay and the-e cavities modify the 100 cycles per second up to mon 
the h oat, produc ; Soar at ree from the mouth 9»200 .cycles, and that most of oi po 
co Sie rtones, W ee ea ics cf voice sounds, Al]  20¢S into the lower pitches, it will ont 
the tuned circu of ; et eee eee how relatively feeble are the higher pitcis 
mouth in streng c over the vowels < of the consonants are on which we depend for intelligibility 
tones produced in this way. Thus for these Were it not that the human ear 1s mar 
This demonstration of how simple sounds sounds the vibrations started by the vocal velously sensitive, we could converse only 
can be combined and manipulated so that cords serve as a “carrier” on which other over the shortest distances. 
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Radio Review 


: — 


BSG 


he above photo shows the children 
y Public School No. 76, New York 
City, who gave vocal selections 
through station WJZ_ under the di- 
rection of Miss May O'Conner, from 
the Board of Education Building. 
The photo below shows the Board 
grouped around the microphone. 

© Kadel & Herbert 


F all taxes, the direct tax is the most 

obnoxious. The income tax isn't popu- 

lar, though it is perhaps as fair a 
method of taxation as has yet been worked 
out. A broadcast listener’s tax would be 
Just about as popular as a lion in a sheep- 
fold and would cause about the same re- 
sults. What about the boy who saves and 
scrapes for the greater part of a year for 
that crystal set? How can he pay any tax, 
however small? Should we put a price on 
his ambition and ingenuity, ? And the radio 
bug” who is continually testing new hook- 
ups, whose every loose cent is invested in 
radio, Six dollars to him means a tube, 
a transformer, or perhaps one of the new 
Super-Heater Wave-Length Inhalers. Can 
he pay a tax? And how about the “ham,” 
who has perhaps done more for the develop- 
ment of radio than any other group? Would 
it be just to tax the average “ham,” who 


cates very little for the broadcast program? 


A Federal radio receiver, or BCL, tax would 
do one thing with neatness and dispatch. It 
would make us a nation of radio boot- 
leggers! 

The broadcast stations themselves are not 
begging for aid. Every industry has its 
failures. Those who jumped into broad- 
casting without experience, knowledge of 
costs, and an adequate source of capital 
simply built their houses upon sand. 

The advertising possibilities of broadcast- 
ing have been greatly overlooked. “This 1s 
station FREE, All Weather Aerial Co., lo- 
cated in the Superior Hotel, Duck’s Hollow, 
N. Y. The program this evening has been 
furnished through the courtesy of the Bud- 
weiser Malted Milk Co.,” is not cast on 
empty air or vacant minds. An announce- 
ment of this kind is a subtle form of adver- 
tising when projected simultaneously into 
upwards of 50,000 pairs of listening ears. 
How many of us know of the Drake Hotel 


Left: Captain Robert Hun- 
tington, Principal of the 
Navigation School at Sea- 
men’s Church Institute, 
has done more for the sailor ill at 
sea than any other man in the 
world. He coriceived the idea of 
prescribing treatment by radio 
for sick seamen on vessels carry- 
ing no doctor. At the right is a 
spherical angle calculator for lo- 
cating a vessel’s position, a time- 
Saving device invented by the 
captain. ©Gilliams Service, N. Y. 


Following the practice of the Police Department 
in a number of the larger cities in the United 
States, the Berlin Police Department has fitted 
up a number of motorcycles with side cars and 
installed in them radio receiving apparatus, sensi- 
tive enough so that constant touch can be kept 
with various Headquarters up to a distance of 
40° miles. The receiving range can-be-increased 
by the insertion of a special amplifier. The above 
photo clearly shows the hexagonal loop aerial 
which is employed for reception. The signals 
transmitted from any of the principal Police sta- 
tions are picked up by rotating the loop until 
either of its ends points in the general direction 
of the desired station. 


A Federal Radio Tax?—No! 
By CHARLES P. KOPPERMAN 


in Chicago, the Statler, Buffalo, the Gibson, 
Cincinnati, the Hampton, Albany, N. Y.? If 
we visit these places, what name will come 
first to our minds when looking for a place 
to stop? When thirsty, hasn’t Budweiser 
Malted Milk first call? And if we are not 
using an “All Weather Aerial,” we will cer- 
tainly look into the matter! 


VALUABLE ADVERTISING 


The American society of Authors, Com- 
posers and Publishers sought revenue out 
of the wrong end of broadcasting. Recent 
tests have established the fact that radio 
can put across a new song by an unknown 
author in minimum time. An independent 
publisher in New York states that he placed 
a song with one broadcast station and sold 
25,000 copies in a short time. A small pub- 
lisher in Nebraska gets 20 requests a day 


(Continued on page 1676) 
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Mexican Broadcast Station CYL 


The accompanying photo 
graphs are of the 500-watt 

radio broadcast station CYL 

“El Universal and La Casa 

Del Radio,” Mexico City, Mex 
ico. CYL is owned by La Casa 
Del Radio (The House of Radio) 
Mexico City and is operated 
jointly with El Universal, a 
daily newspaper of Mexico City. 
The station was inaugurated 
September 15, 1923, by broad- 
casting the returns from the 
Dempsey-Firpo fight as received 
by telegraph from the ringside 
The engineers who installed the 
station, however, were not satis- 


fied with the way the trans. 


mitter was working and 
shut it down on October 10 
to make some alterations in 


the antenna system. When the 
station was again put in com- 
mission on December 7, reports 
were received on the first test 
from nearly every state in the 
United States and from many 
points in Canada as well as 
Havana and Central America. 
The transmitting apparatus was 
1 by a Texas radio syn- 
£ San Antonio, Texas, 
the supervision of Mr. S. 
A. Hodges. 


* question of whether or not m- 

1ercial and amateur radio operators 
should be licensed by the Government 

is very likely to come up in connection with 
Congressman White's bill to regulate radio 
communication. Like the former bill, which 
did not pass last year, the new bill will re- 
quire that existing regulations for the licens 
ing of all operators be continued and in addi- 
tion that fees be established, whereas no fees 
are charged today. Since the question affects 
over 18,000 amateurs, about 6,000 commercial 
operators, and a large percentage of the pub 


lic, an outline of the situation, with some 
of the pros and cons follows: 
Certain Government officials, acting for 


what they believe 
Government and the public, 
the present requirements for 
cial and amateur licenses, which 
are unnecessary, making needless work 
the Department of Commerce and its Radio 
Supervisors. Transmitting station 
for commercial, ship and shore stations and 
amateur stations, they believe, are necessary 
and adequate, as far as the Government need 
concern itself. The ship operators, commer- 
cial station owners, and amateurs possessed 
of transmitting stations would see to it that 
regulations were observed and proper opera- 
tion maintained 

Locomotive engineers do not have operat- 
ing licenses, even though handling trains 
filled with people, they point out, explaining 
that the railway companies are responsible 
in case of accidents, and sufficiently interested 
in efficiency to keep only skilled and experi- 
enced men at the throttles. It is also shown 


the best interests of th 
seek to abol: 


e 
licenses 


re 

tt the Navy and Signal Corps S 
not subject to regulations and 

for rcial perators 

the two Government departments being re 

sponsible Manv -xamnle are vive by 

ponsidi slany exampies are given y 

. } } + ] ’ ‘ > 

those who advocate the ab m of the 

- ’ » An ~ lan ~Avern 

operators examinations, of la Govern- 

ment control where the safety of the publi 

may be at stake, some even citing that the 
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Steamboat 
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Inspection 


On the otl han ther G 
officials the neces if 
ized ce and amat ex 

1 licenses the t ot 

of f t sea I nN 
of radio interference. One of t 


that it is in accord ance 
international agreement, especially 
stations. 

s ene 


If “he question comes up in the forthcom- 


defenses is 


ne public hearings, officials of the radio 
section of the Department of Commerce will 
probably testify that it would be practically 


impossihle to control radio stati 


controlling the operators who transmit 
Station licenses do not require any technical 


ability or knowledge on the part of the 
owner. Unskilled operators, if used, would 


increase interference and break rules as to 


betore the Department inspectors 
letect and inspect the station offending 
held force of 53 inspectors and super- 
rs is busy all day now. Aboard ships the 
of permitting unlicensed operators to 
sts and transmit is more than the 
ials care to assume responsibility 
is constant need for ship sta- 
in operating condition in the 

safety at sea. If a set were 
i -d up by an incompetent operator, or he 
could not send an “S O S” properly, the re 
be the loss of a ship, In such 
would be responsible? Advo- 
liminating licenses say the owners, 


tions to be 


interests of 


imercial operators do not 
system used the past 
years, and the Department records do not 
show the failure of a single operator licensed 


time 


the status of the amateur, the Depart: 
) ment of Commerce records show that 
st the trouble today is with the ui 
1ateurs, through breaches of the 
| radio interference. Licensed amateurs 
very well, and most of them are 
f their certificates. ; 
One value in licensing both commercial 
and amateur operators is the establishment 
f fi ‘ient onerators from which the 
t arms of the Government c 
aw its men, as was done during the pas 
change, as the licenses 
for two years’ duration, and only 50 per 
cent. of the licensed operators renew thett 
licenses. During the past two years, » f 
commercial operators were licensed. Out 0 
‘Continued on page 1656) 
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Above: The 500- watt 
transmitter of station 
WDAP, owned and oper- 
ated by the Chicago 
Board of Trade. The two 
main transmitter panels 
can be seen behind the 
desk, the one to the left 
containing the large 
vacuum tubes. A wave- 
meter for keeping check 
on WDAP's wave-length 
can be seen on top of the 
control panel. 
Right: Jack Nelson, Pro- 
gram Director of station 
WDAP who has the ‘‘de- 
lightful” task of trying to 
please all listeners. 


rea )) 


Above: The Studio of Station WDAP in the 
Drake Hotel, Chicago. A receiving set with an 
amplifier and loud speaker is provided for the 
artists when programs from outside sources are 
being broadcast. 


4 


Above: This radio controlled vessel, which is be- 

ing demonstrated on the vaudeville stage is creat- 

ing considerable interest among radio fans. It is 

an adaption of the invention of John Hays Ham- 

mond, Jr. With the manipulation of a few controls 

this vessel will run forward, backward, stop short, 
fire its cannons, etc. 


Left: The equipment used on the recent Explora- 
tion Expedition up the Amazon River, headed by 
Dr. Alexander Hamilton Rice, included a portable 
tadio set with which the party kept in constant 
touch with stations in the United States and 
Europe while invading the haunts of head-hunting 
cannibals. Photo shows John W. Swanson, New 
York Radio Inspector, operating the set in the 

heart of a South American jungle. 

© The G:illiams Service, N. Y. 
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What Station Do You Want? 


Mr. Franzbeau then opened the front of the cabinet which 


On the i 


the upper doors on a Victrola 


and at the bottom a rod running the iength of t. It looked as if it were glass 
5 black object wh oad slide like the slider on a tuning 
‘6 OOD evening, is Mr. Palling at my are not deceiving 
home ?” m ideal ni to pri 
“And, who are you, Sir?” t se not ¢ by 
“Why, I'm Mi: Franzbeau tricity.” 
from the Industrial Radio Corporation.” “Well, suppose we sit over at this 


“Step right in there, Sir, and I'll see if he 
has finished his dinner.” 

A gentleman evidently of 
age who appeared to have 
from the fashion plate of a 
log. leisurely walked into 
hal 


foreign par 
stepped straight 
Parisian cata- 


reception 


Accepting an offered c e thought 
stroked his beard as judi 


c1iou sly studied a parern ot ) 

Mr. Palling, a well preserved 

iwsique who was just enterin } 
sixties, peered over ‘his glasses at the card 
just handed him. Forcing himself to the 
calm with which he had been perusing the 
evening newspaper, he entered the 
hall. 


Good evening, Mr. 


reception 


Franzbeau.” 


Mr. Franzbeau turned quickly from the 
and replied, “Oh! 
thought I saw 


evening, 
lightning 


window Good 


Mr. Palling; I 


By HOWARD WILMOT 


held his new set 
de of 


ors were 


oa ie 1 
or a little 


where we can get togetl 
this matter. Here, have a cigar.” 
“Thanks, very kindly. My! 
comfortable chair. Ahem, 
I don’t want to impress you as being 
but this set which I have 
you about will revolution 
stry. Great progress has 
he past few years, but you 


been 


you'll agree 
hat radio is still only in its infancy. 
end of the war I have worked 
night and day in my laboratory on a ny 
ny own. My analysis showed that the 
: i today have an nficienes of 
from two and one-half to five per cent., 
whereas, in that set you see on the stand, 
is from 90 to 96 per cent 
“Do you mean to say, Mr. Franzbeau, that 
you have incorporated in such a small cabi- 
net as that, an outfit that is 20 times more 


the efficiency 


It was a door-like arrangement 
charts. On the panel there were 12 dials and two switches 


oe Sh. w, 


Mae TE at 


very similar to 


Mounted on this there was a square 


coil. 
efficient set upstairs?” 
“Oh! a set? Perhaps you will 
allow me to prove my statement?” } 
seven tube set, three radio 
How will your set com 


Palling, 20 times 


=xactly as I said, Mr. 
“All right, I'd like to set 
your set in operation. 
“What is the greatest distance -you have 
been able to get, that is, with the loud- 
speaker ?” 
hg i I think. 
“Don’t bother to get a stand 


come upstairs. 


” 
g ’ replied Mr. 
eadiees: as he hurriedly placed a sma 
mahogany cabinet, about half the size of a 
suit- case, on the window sill, Then, after 
asking a few questions, he connected severa 
wires from Mr. Palling’s set to his, explain- 
ing that he was putting a jumper from 
rial and ground to his set and also, a pait 
xf wires from the and “B” battery 


to supply the necessary pov rer. 
(Continued on page 1657) 
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Radio Pictorial 


iene tweet . 


Above: The radio installation aboard the Boston 
fire boat Angus J. McDonald, which is employed 
for keeping in touch with fire headquarters. This 
set is identical with those used on the destroyers 

of the U. S. Navy. 
© P. & A. Photos. 


Conbcapsuaetsastaanecnnenatets 


Many a surprise was in 
store for friends of Arthur 
S. Lee, managing director 
of the Hotel McAlpin, 
N. Y., who invited his 
friends to inspect the 
“Booze-o-phone,”’ the latest 
European creation. When 
the receiver is taken from 
the hook, lo and behold, 
the doors spring open and 
reveal a liquor cabinet 
with all the necessary 
glasses! 

© Kadel & Herbert. 
Below: C. L. Farrand and 
his Super Pliodyne receiver 

ying six stages of 
tuned radio frequency amplification. All six stages are con- 
trolled by one dial which makes the set easily adjustable in 
spite of the number of stages of R. F. amplification. The radio 
frequency transformers can be seen situated between the vacuum 
tubes, and the variable condensers that control them, hugging 

the panel. © Foto Topics, Inc. 


OC 


u will 
radio 
com- 
times 
to see 
{ have 
Joud- 
-d Mr. i 
small Why “Swifties” get back on time. Eager to hear 
fa the radio, they deliver their messages with un- 
aoe believable speed hastening back for football, base- 
' after ball scores and news, to say nothing of Jazz. 
several The boys are of station BZ Fifty-second Street, 
Western Union. The manager, E. S. Clark, is 


seen at the right. © Foto Topics. 
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The New High Powered Station 
of Buenos Aires 


r HE republic of Argentine now has a 
high powered station for international 
communication. It was erected by the 

Transradio Company to connect the great 

South American republic with other nations 

engaged in commercial traffic the world over. 

The station which is Monte 

Grande in a large field, was constructed by 

European and American radio companies 

which furnished the necessary apparatus for 

the erection of the station, antenna, receiving 
apparatus and other instruments. The trans- 
mitting station sends on long wave-lengths 
and is in constant communication with Nauen 


erected at 


in Germany, Sainte-Assise in France, Car- 
navon in England and Rocky Point, Long 
Island, in the United States. The station 
is equipped with high frequency alternators 
capable of furnishing frequencies ranging 
from 11,000 to 44,000 cycles corresponding 
to wave-lengths of 6,400 to 27,500 meters. 
The output of these alternators when work- 
ing together is 750 volts at 1,000 amperes. 
The antenna is supported by 600-foot tow- 
ers and is constructed in sections so that 
several messages may be sent at the same 
by using the various alternators on the 
different sections of the aerial. This con- 


or | 


Above, to the left, is a view of the high 
frequency alternators in the new Buenos 
Aires station; and at the right is shown the 
large condenser bank. The lower photo, 
at the left, shows the main control board 
with its switches, rheostats and meters 


engines 


struction is similar to that of the Ameri 
can station of the Radio Corporation of 
America with which the new station com- 
municates. The station itself is connected 
to the city of Buenos Aires by special lines 
over which all messages are sent from the 
central office installed in the middle of the 
business section, 

According to present day practice, the re 
ceiving station is erected a few miles away 
from the transmitting station and 13 off 
posed of loop receivers used with ultra st 
lective tuned radio frequency amplifiers 
equipped with static preventing apparatus 
and other refinements recently developed @ 
the research laboratories of all the comm 
panies which furnished the equipment for 
this station. The construction and erectiom 
of this station was supervised by Americail 
French, English and German engineers rep 
resenting their respective companies m Ar 
gentine. Thanks to this co-operation, 
new Monte Grande high powered station § 
most up-to-date in every respect. The fe 
ceiving system is particularly efficient, 2 
it was necessary to design a complete system 
which would work consistently in spite 
the tremendous amount of static interferencé 
always present in this latitude. } F 

The photographs illustrating this article 
show the inside of the transmitting station 
and one of the towers supporting the am 
tenna which is insulated from the gro 
m specially built insulators. 
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Above: The base of one of the towers supporting the aerial of the new station 


at Buenos Aires. 


These towers are supported by guy cables only as they are 


insulated from the ground and so designed that they do not absorb energy. Note 
the large insulators between the tower and the cement base, and the ingenious 


method in which the tower is pivoted. 


To the right is a photo of one of the 


monstrous aerial inductances supported on large porcelain insulators. 


A Radio Auxiliary Language for Trans-Oceanic Work 


By O. C. ROOS, B.S., M.E., Fellow [.R.E. 


FEW months ago, the language bar- 

riers of India caused the plans for a 

powerful official news broadcast 
station in Delhi to be abandoned. The in- 
numerable dialects of the 300,000,000-odd 
inhabitants of that semi-continent would have 
required the tying up for 24 hours of the 
station in order to transmit 500 words to all 
the people who have not learned Hindustani. 
There would be 45 races, and 170 languages 
to cover! 

This is a profoundly significant episode ; 
for Hindustani is a semi-artificial, or at 
least, an officially prepared language given 
to the inhabitants by the Mogul conquerors 
in the 16th century. Hence, we have here 
an example of the failure of irregular com- 
mon speeches, even though officially sanc- 
tioned, to reach natives below a certain 
mental calibre. 


Now, this should drive home the lesson 
that radio fans who want to start writing 
DX cards to Europe or South America in 
the next two years should learn a simple 
international language if such can be found. 
Most radio fans have no knowledge of Latin 
of any modern tongue but their own. How 
can they be helped ? 

Since 1907 we have had just such an 
auxiliary language, named “Ilo” from 
Se ; International Language. It is abso- 
— dependable and already in extensive 


ane are refinements of the system en- 
of one to translate Bergson’s “Notion 
al and Einstein’s “Relativity” ex- 
zs ad even difficult patent documents, but 
nied od translate poetic literature. “Ilo” 
ic Poon not a paint brush,” and all that 
DX ssary to use it in Radio work for 
Postal cards is a logical mind, and 10 
Two study hours a week for 6 


months, and 26 lessons will suffice for letters 
and papers of a very advanced grade. 

We have allowed “Ilo” to evolve from a 
primitive vocabulary of 3,000 roots, under a 
system of selection somewhat like that em- 
ployed by Luther Burbank, who gets rid 
of “unfit forms” in his products. 

One may say that with our 30,000-word 
Ilo-English dictionary of roots or ideas, we 
may have at hand the equivalent of a 150,- 
000-word dictionary. 

To show how simple is the grammar of 
the I.L., a short survey of its general feat- 
ures will now be given, taken from a five- 
cent pamphlet containing grammar, syntax, 
and 1,700 roots which can be expanded into 
more than 15,000 words. The meaning of 
every one is self-evident from strict rules 
of derivation which is not true of any natu- 
ral language. 


GENERAL REMARKS 


6699 6689 


In the “I.L.” the terminations “o” “i” de- 
note singular or plural nouns; that is,— 
things, acts, or ideas; adjectives have the 
termination “a” eg.—‘bona kato”’=good 
cat; derived adverbs are shown by the ter- 
mination “e”,— “posible bona” = possibly 
good. Verbs end in “r” for the infinitive — 
“parolar’=to speak, and “s” in the indica- 
tive-—‘“‘me parolas’=I speak. A_ verbal 
contract would, therefore, be—“parola kon- 
trato,” He agreed verbally=“I1 konsentis 
parole.” 


Here we see that the user of the “I.L.” 
must know exactly what he wants to say 
from a logical standpoint, just as the lawyer 
approaches an intended statement. He can- 
not afford to think in groups of phrases, or 
“catch words,” or mere rhetorical orna- 
ments. Hence, “Ilo” is as good a discipline 
as geometry and far better than dead lang- 


uages as a preparation for modern tongues; 
as it is based on all of the latter, minus their 
absurdities of spelling, grammar, and syn- 
tax. 

We shall abbreviate the phrase “Radio 
Auxiliary International Language,” by the 
word RAIL, which is easily remembered. 
There is a new society for the teaching of 
the RAIL idea practically, by radio and DX 
work. It is called the “RAILS” and is 
rapidly growing. 

Radio men have a wonderful future to 
prepare for, by the early adoption of a suit- 
able language as a “RAIL.” 

There are certain classes of professional 
men such as doctors, and the clergy, whose 
education makes it a mere matter of read- 
ing, to master the language in a few weeks. 
It is easy to visualize the transmission of 
medical advice in emergencies by the RAIL 
with a doctor at the microphone. 

For careful and subtle argument, the 
“RAIL” called Ilo is fully capable of ex- 
tending the use of Radio to internationally 
broadcast debates on theological or philo- 
sophical questions. Bergson and other lead- 
ers in these fields of knowledge have been 
adequately handled. 

The adoption of a good “RAIL” would 
bring into play the Customs, Emigration 
and Police systems of every large county 
for newly extended activities. The language 
barrier today greatly increases the expenses 
of running these Departments of the various 
governments. 

The press service between widely separa- 
ted continents will be greatly helped by the 
use of a language easily learned. Calcutta 
has heard Pittsburgh by re-broadcasts from 
England. Inside of a year or two the Anti- 
podes will listen to British, French or 
American Radio stations. If this induces 


(Continued on page 1674) 
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By Prof. RENE MESNY 
Part ! 


In this article, especially written for Rapto News, are described the results of numerous 
experiments with wave-lengths of two meters, carried out in the rescarch laboratories of 


the French Army Signal Corps. 


an ee | 


HE increasing number of radio trans- 
mitting stations has made very diff- 
cult the transmission of messages 
without interference and there is, at 
the present time, a tendency to use 
the shorter waves below 300 meters for 
commercial purposes. The shorter wave- 
lengths ranging from 100 to 300 meters were 
proven very efficient by the amateurs who 
were compelled by regulations to work at 
these higher frequencies. The recent trans- 
Atlantic test and two-way communication 
carried on by American and French ama- 


teurs demonstrated conclusively the high 
efficiency of short wave-lengths. Their 


possibilities are now being investigated by 
commercial companies. We shall describe 
in the second part of this article the experi- 
ments carried out by Commander Chaulard 
and Captains Taulier and Staut on wave- 
lengths of 45 meters and the results obtained 
under various conditions. 

During the war, in 1917, Prof. Gutton had 
already succeeded in producing, with ordi- 
nary vacuum tubes, oscillations of about one 
meter wave-length. At that time he thought 
of using this very short wave as a beam to 
be directed by means of parabolic screens. 
Such systems were recently described in 


Rapvio NeEws_ by 


F. H. Engel. 


F. WwW. 


eat 


Fig. 6. The 
special trans- 
mitter radiat- 
ing a two 
meter wave is 
seen here in 
the focus of a 
special screen 
which concen- 
trates the en- 
ergy into a 
single narrow 
beam. 
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Dunmore and 


It was expected, at that time, 


Radio News for May, 192 


The Production and Use of Ultra Short Wave-Lengths 


that such short wave-lengths directed } 
means of reflectors would take the place oj 
the ordinary light signaling which very oftes 
was not practical on account of fog or dus 
Very often, also, the smoke from artillery 
prevented the operators at one station seeing 
the other station in spite of the fact that they 
were only a short distance apart. Unfor. 


Fig. 4 


The special balanced circuit used for ultra shor 
wave-length transmission. 


tunately the radio receiving systems en- 
ployed at that time were still imperfect and 
prevented this interesting system from being 
developed further. ‘ 

The experiments with directed short wave 
carried out by Franklin, in England, and th 
Bureau of Standards in the United States 
have been described in various radio publ: 
cations. It is the purpose of this article te 
describe the tests made in the radio research 
laboratories of the French Signal Corps, u0- 
der the direction of General Ferrié, ani 
which at present are quite successful. 

THE CIRCUIT USED 

It is a well-known fact that as the fre- 
quency increases, the tube transmitters be- 
come more and more difficult to handle and 
that it is necessary to take many precat 
tions to obtain stable and powerful oscilla- 
tions. The first problem to solve in order 


- 


Fig. 7. The 
two meter set 
was installed 
on top of a 
car to de- 
termine the ef- 
fect of ob- 


stacles upon 

the propaga- 

tion and also 

the range 

over which it 

was _ possible 
to work. 


ee 
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~ 
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esearcl 
rps, un- 
i, and 


l. 


the fre- 
fers be- 
dle and 


precat- 
oscilla- 
n order 
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to produce very short wave-lengths, is the 
designing of special transmitting apparatus. 
After a great many experiments we decided 
on the balanced systems illustrated in Fig. 1. 
This system which had been used previously 
for receiving on a loop aerial has been found 
to be the most efficient. It was patented in 
October, 1921, and had already been pointed 
out by Eccles in 1919. me 

The construction of the transmitting set 
is as follows: Two inductances A and B, 
wound in opposite directions, are connected 
on one side to the grids and on the other 
side to the plates of the two tubes. The 
condenser mounted in parallel with each ins 
ductance permits tuning over a certain band 
of wave-lengths and may be removed en- 
tirely for the production of extremely short 
waves. The center of the windings are con- 
nected to the filament battery through the 
connections G and P. In the center grid 
lead is inserted a resistance of a few thou- 
sand ohms to reduce the grid filament cur- 
rent, and the high tension source is connected 
in the common plate lead. In this arrange- 
ment the electrodes of the two tubes are, 
therefore, at the same potential, but of oppo- 
site polarity and the oscillations are concen- 
trated within the grid and plate inductances. 
No oscillating current passes in the common 
leads of the grids and plates which may thus 
be placed without any special precaution. It 
is the main advantage of this system over 
the ordinary circuit where only one tube is 
used, in which case it is necessary to use 
special choke coils to prevent oscillations 
from flowing into the supply leads. 


PRODUCING 300,000 KILOCYCLE 
OSCILLATIONS 


With the circuit described above, we pro- 


duced, in 1921, some transmitting apparatus 
working on wave-lengths of 50 meters and 
we shall describe further the results obtained 
during this series of experiments, 

Experiments on very short wave-lengths 
hive been carried out by several engineers 
and the shortest waves produced were un- 
doubtedly those of .6 meter, using the Lecher 
wire system and a special circuit in which 
the grid of the tube is supplied with high 
tension. This interesting test carried on by 
Kurz and Barkhausen was merely a demon- 
stration, as it was not possible to transfer 
any appreciable amount of energy from the 


Migh fension.. 


1g. 2 
is that of the transmitter shown in 


» No conde ; 
ar Msers are used and the in- 
uctances are composed of only one turn. 


This circuit 
Fig. 4 


Fig. 8. 


With this short wave transmitter and receiver the phenomena of reflection and refraction 


may be demonstrated by moving the square screen at various distances from the set. 


oscillating system into a radiating circuit. 
The most interesting results were obtained 
by Franklin who, with special reflectors, was 
able to communicate up to a distance of 
about 20 miles using wave-lengths of three 
to four meters concentrated in a beam. 
With standard vacuum tubes of the French 


AUUELALELeaennrecescseaeveneaeneneanage 


Fig. 5. The 
super regener- 
ative receiver 
used to de- 
tect the short 
wave _ signals. 
The long rod 
is the antenna, 
the length of 
which may be 
varied. 


Matreine mince 


type, we were able to produce stable oscilla- 
tions in a circuit tuned to 2 meters, and it 
was possible to induce 180 milliamperes in 
an antenna vibrating at 4% wave-length. It 
was even possible to lower the wave-length 
to 1.5 meters, but the operation was unstable 
and it was not possible to transfer energy 
into the antenna system. The circuit used 
was the one described above, but without the 
tuning condensers and with the coils com- 
posed of one turn, eight centimeters in 
diameter. The turn connecting the plates 
was connected so as to have the proper 
direction to produce oscillations in the cir- 
cuit, 

With special vacuum tubes having very 
low capacity between the grid and plate it 
was possible to make the circuit oscillate 
and transfer energy on a wave-length of 1.2 
meters. It was possible with this system 
to radiate .6 ampere in the antenna induc- 
tively coupled with the oscillating circuit, 
corresponding to a radiated power of about 
30 watts. It is one of the greatest advan- 
tages of very short wave-lengths to radiate 
much more than the longer wave for a given 
intensity in the antenna. This is shown by 
the formula which may be explained as 
follows: If h is the height of radiation of 
an antenna vibrating on a wave-length A 
much greater than h, the radiation resistance 


above the ground supposed to be a perfect 
conductor is in ohms re=1600 (h/A)*, Un- 
der these conditions the radiation resistance 
of an antenna for which h equals 170 meters 
and which radiates a wave of 17,000 meters 
is .16 ohms; if h equals 20 meters and A 
450 meters, the radiation resistance equals 
3.1 ohms. For the very short wave-length, 
the above formula must be replaced by much 
more complicated ones. Since the antennae 
are of the same size as the wave-lengths 
radiated, it is necessary in the calculations to 
take care of the difference between the ele- 
mentary fields coming from various points 
along the antenna, This reduces in a certain 
proportion, the radiation in directions in- 
clined in respect to the horizon. On the 
other hand no modification of the field re- 
sults in the horizontal direction. If, there- 
fore, one wants to compare the horizontal 


(Continued on page 1682) 
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Fig. 4. Close up of the 
short wave oscillator. 
Note the special tubes 


with grid and plate leads 
passing through the glass, 
and the oscillating cir- 
cuit. The radiation meter 
supports the aerial and 
counterpoise rods. 


Pe 


Some Recent Radio Developments 


Major General George O. Squier, right, who retired January 1, after 40 years’ service, seated with Col. Charles McK. Saltzman, left, who succeeds him, 
assuming the title of Chief Signal Officer with the rank of Major. Radio attained its present high standards in the army under the direction of General Squit. 


HE development of a _ differential 

recorder—apparatus for automatically 

copying radio telegraph signals—is 

the latest instrument perfected by the 

Radio Division of the Bureau of 
Engineering, United States Navy Depart- 
ment. This device was designed by Lieu- 
tenant Commander A. Hoyt Taylor and 
Alfred Crossley. Recent tests with the 
apparatus in the Naval station at San Diego, 
California, have demonstrated its possibilities 
in automatically copying the dots and dashes 
of telegraph code. 

Although the details of this mechanism are 
withheld from publication for the present, 
experimental tests have indicated that it is 
capable of copying approximately 100 words 
a minute. The notable advantage gained by 
its use, however, is its ability to copy mes- 
sages when interference or static is three 
times as strong as the signal strength of the 
dots and dashes. This has been the chief 
difficulty with most instruments for dispens- 
ing with the human element in copying radio 
telegraph signals. A first-class radio tele- 
graph operator can copy messages when 
static interference is three and one-half or 
four times as strong as the message signals. 

According to claims, this automatic re- 
corder overcomes this inherent weakness. If 


By S. R. WINTERS 


\ This interesting review of the recent developments made by the Radio Division of the Navy Department 
covers numerous subjects that, in the future, will no doubt be valuable acquisitions in the radio broad- 
cast field. 


we are to accept the conclusions of pre- 
liminary tests of the naval radio station at 
San Diego, California, this mechanical device 
almost equals human reception in overcoming 
the presence of atmospheric disturbances. 
One of these instruments has been placed in 
practical service on the Scattie, and even- 
tually one will be installed at Balboa. Its 
possibilities for commercial service are being 
investigated. The research problem with 
reference to this new apparatus has already 
been completed. 


NEW DUPLEX SYSTEM 


The model TL radio transmitter is an- 
other apparatus recently perfected by the 
Bellevue Experiment and Research Labora- 
tory of the Navy Department. This equip- 
ment is peculiarly fitted for installation on 
ships, it having already been put into ser- 
vice on the Wyoming. By means of this 
type of transmitting apparatus, duplex com- 
munications may be conducted on seafaring 
vessels readily. With this transmitter in 
operation in one room, supplying 36 amperes 
to the main antenna on a wave-length of 507 
meters, radio reception was negotiated in 
another room on the same ship simultane- 
ously. The receiving apparatus consisted of 
three stages of radio frequency, a detector 
and two stages of audio frequency amplifi- 


cation. Still another creditable performance 
of the model TL apparatus was reception 0! 
radio signals on one vessel situated a ds- 
tance of 1,000 yards from a second vest! 
equipped with the same apparatus operating 
at full power on a wave-length varying oa 
five per cent. from the wave-length used for 
reception. 


A vacuum-tube transmitter for aifcrt! 
and tactical communication has been instalet 
on the Wyoming. Tests will be made wt 
this apparatus to determine the wisdom 0 
using it to displace the present tube trat 
mitters which were originally designed 
spotting aircraft. This new transmittmg © 
vice is capable of communicating within? 
radius of 60 miles between airplanes and ss 
miles between ships. This equipment We 
designed and manufactured at the Washins- 
ton Navy Yard. 


CONSTANT WAVE TRANSMISSION 


The activities in the development 0 ° 
constant-wave transmitter for aircraft hae 
been completed. Tests under flight co 
tions have indicated that the electro-magne 
waves emitted from this transmitting appe 
atus are constant, despite the variation ora 
length of the antenna to approximates op 
sixth. Or, differently expressed, the 
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ing or other movement of the craft which 
changes the relative position of the antenna 
has no appreciable effect on this newly de- 
signed transmitter. Heretofore, it has been 
almost impossible to receive signals from 
aircraft with continuous wave transmitters 
while the airplane was being subjected to 
bumpy weather or other conditions which 
varied the capacity of the antenna. The new 
transmitter will correct this condition, and, 
according to claims, will meet the require- 
ments for an instrument especially adapted 
to the spotting of aircraft. 

The Navy Yard at Philadelphia recently 
completed design details of a portable com- 
pass coil, It was developed as a versatile 
instrument for use on any type of vessel. 
Its adaptability is said to qualify it as a 
valuable military asset. A related radio 
compass experiment is the recent installation 
of a special long-wave radio compass at 
Cape Henlopen, Delaware. This instrument 
was designed for the purpose of conducting 
experiments relative to the dependability of 
long-wave, long-distance radio stations, and 
the application of the radio compass for the 
guidance of trans-Oceanic and trans-Conti- 
nental flights. 

CIRCUIT FOR ELIMINATING HARMONICS 


A new 100-kilowatt arc transmitter with a 
current transformer has been installed at the 


A multiplex receiving system that can pick up Signals from five different stations at the same time on 
a single aerial. 


A new type of Navy transmitter and receiver that when enclosed in its cabinet is entirely water-proof. 
No. 1 is the wind operated electric generator, 2 the transmitting vacuum tubes, 3 the receiving vacuum 
tubes and 4 the telegraph key. 


HE officer in charge of the radio sta- 
tion Colombo (Mr. M. J. Goleghtly, 
_ AM.LR.E.), who was experimenting 
with a two-tube radio receiving set of 
special design which was made in Ceylon, 
has recorded messages from the American 
Stations Marion (WSO), and Long Island 
(WQL), a distance of approximately 9,000 
miles, without the use of any relay system. 
He recorded the funeral arrangements of the 
ate President Harding six days before 
Reuter’s cables were published in the Ceylon 
Press. With the new instrument, time and 
other signals of the French stations, St. 
Assise (UFT), Lyons (YN), and Bordeaux 
(LY), and the German station Nauen 
(POZ), and other European stations could 
be heard very clearly at all times, even when 
the telephones were placed well away from 
the listener. i 

This certainly is wonderful in view of the 
allure, so far, of the big seven-tube Gov- 
«ment wireless installation at Colombo to 


Radio in Ceylon 
By A. DON CLEMENT 


receive any of the above named signals or 
even signals of a much closer range. 

This new development has put a stop to 
the preparations made by the Ceylon Gov- 
ernment to install at the Colombo Radio 
Station an up-to-date sensitive receiving 
plant, with a view to establishing connec- 
tions with the station at Oxford, either direct 
or through the medium of the high power 
station at Cairo, and with the aid of a few 
minor high power stations on the east coast 
of the island, to do away with much, if not 
all of the screening troubles ‘met with in 
communicating with ships plying on the Aus- 
tralian run. 

The new development will make possible 
the establishment, at small cost, in a very 
short time, of a net-work of receiving sta- 
tions in the Empire 

If under the old conditions the charges 
for radio messages could be lower than the 
cable rates, under the new conditions they 


Mare Island high-power radio station. The 
results of preliminary tests tend to show that 
the use of this apparatus will effect a sub- 
stantial decrease in the power input. Of 
equal importance is the fact that it will, to a 
great extent, eliminate interference due to 
compensating waves, harmonics and mush. 
A similar circuit has been installed on the 
200-kilowatt ar¢ transmitter at San Diego. 
Also an inductively coupled arc circuit, simi- 
lar to the current transformer circuit, is 
being installed at the 200-kilowatt Sayville, 
L. I., station. A similar circuit is also being 
installed at the 500-kilowatt Annapolis sta- 
tion. These installations are designed to 
suppress mush, harmonics and like inter- 
ference which, for a long time, have been 
trouble-makers for radio amateurs. 
Experiments conducted at the Naval Air 
Station, Anacostia, D. C., have shown the 
feasibility of using five radio receiving sets 
on one antenna system, each receiving unit 
copying messages on different wave-lengths. 
with no confusion resulting from this al- 
liance. This demonstration, although details 
are not available, offers a suggestion to 
radio novices and amateurs who are con- 
fronted with the problem of antenna con- 
struction in apartment houses and other quar- 
ters where many people live under one roof. 


should be lower still. In view of the in- 
creased efficiency and the reduced cost of 
receiving apparatus, radio is bound to be 
supported strongly by the press and the 
trade. 

With Mr. Goleghtly’s new improvement, 
it may not be impossible to listen to a Lon- 
don concert from Ceylon. Even if there is 
a fair chance of success in this direction, 
people of India and Ceylon, not to speak of 
those in other parts of the world, will not 
be slow to make full use of the advantage. 

Clearly there is an excellent time before 
the broadcasting centers of Europe and 
America. 

FUTURE PLAN OF WORK 

Further experiments are now being carried 
out by Mr. Goleghtly, this time with Mr. 
Harper, M.I.R.E.. chief engineer of the 
Ceylon Postal Department, to improve 
further the apparatus. to patent it and to 

(Continued on page 1628) 


The Mihaly Telehor Machine 
By Nicholas Langer 


In this exclusive article Mr. Langer describes an interesting television machine designed and built by 
Mr. Mihaly, an Austrian scientist, who obtained some remarkable results with it. 


Fig. 6. The Mihaly Telehor machine. 


NE of the oldest dreams of man- 

kind is to extend his vision over 

great distances and in spite of ob- 

structions. The telescope was the 

first step through which man in- 
creased his range of vision, but even with 
this instrument the path between the teles- 
cope and the object observed must be clear 
of obstructions. The word television, in 
its use throughout this article, means the 
ability to see an object with the help of 
special apparatus without regard to inter- 
vening obstacles between the observer and 
the object observed. Television does for the 
eye what the telephone does for the ear. It 
does not need to rely upon a_ unilateral 
path of vision. 

Numerous physicists and engineers have 
attempted to solve this elusive problem, but 
for the most part their work has remained 
principally speculative. Scarcely any of the 
projects of Senlecq, Carey, Pavia, Sczepanik 
and Nipkow ever existed, even experimen- 
tally, because they were quite impracticable 
and at best succeeded only in transmitting 
photographs of comparatively poor quality. 

In order to understand thoroughly the 
questions involved in the construction and 


1 is the arc lamp, 2 the light relay oscillograph, 3 the tuni 
fork, 4 the screen, 5 the diaphragm, 6 the oscillograph, 7 electro-magnet of pee ae, aaa 8 the on 


operation of television apparatus, it will be 
necessary to consider briefly some of the 
chief principles upon which such apparatus 
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Radio Television 


is based. Through a number of present sys. 
tems of telephotography, actual photographs 
may be transmitted either by wire or radio 
and the reproduction of photographs at re. 
ceiving stations will be very similar to the 
original. One of the best of the present 
telephotography systems was devised by 
Korn, another which has achieved compara- 
tively large practical use is that conceived 
by Belin. The chief difficulty with both 
of these systems is the extreme length of 
time which is required for transmission 
and reception. If the time element is dis- 
regarded, we may easily imagine the trans- 
mission and reception of animated pictures 
consisting of a series of photographs, each 
of which is a “still” photograph of the ob- 
ject being depicted. If this series of still 
photographs reconstructed at the receiving 
station is displayed in the same order as 
that in which they were taken, and are 
exposed to view with proper speed of suc- 
cession, animated pictures will result. The 
time required for transmission in the present 
systems makes this impossible, since 20 
minutes is needed for transmission and re- 
ception of a single photograph measuring 
6x9 centimeters. It is obvious, of course, 
that if the time element is disregarded, or if 
science arrives at some method of increasing 
the speed of transmission and reception, tele- 
vision is not a far distant fact. 


SOME EXPERIMENTS 


About five years ago I conducted many 


experiments along these lines. _ Later, 
through interest and knowledge of these 


experiments, I became acquainted with the 
Hungarian engineer, Dionys Mihaly, who 
was at that time making very rapid prog- 
ress in experiments along practically the 
same lines as those in which I was engaged. 
I accepted his kind offer to become his 
assistant and it is through this relation that 
I am able to make public this article which 
is the first detailed account of his expert 
ments tu be published in America. I am sure 
the American public will be greatly in- 
terested in the following description ol 
Mihaly’s apparatus. 

It may be advisable to review some of the 
weneral considerations of television before 
plunging into a descripiton of the apparatus 
and its method of operation. Disregarding 

a os 
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The transmitting apparatus of the telehor. 
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coloring, a photograph of any object, 
whether stationery or in motion, can be con- 
sidered as consisting of many small areas 
of different shading. For the sake of sim- 
plicity we shall call these minute areas 
“picture elements.” This system of repro- 
duction of photographs has long been in use 
in the halftone method of printing, in which 
each of the small areas is reproduced in 
the printing plate as a larger or smaller 
dot, depending upon the shading of the area 
it represents 1n the original picture. If the 
element is made sufficiently small, each one 
will have a uniform shading over its entire 
surface. This fact is of cardinal importance. 

By dividing the picture being reproduced 
into these small elements, it is a compara- 
tively easy matter to transform the degree 
of shading of each area into an electric cur- 
rent. This transformation is effected usually, 
through the agency of a photoelectric cell. 
There are a number of such agencies, one 
of the most important of which is the 
selenium cell. : 

Selenium cells are based on the fact first 
bserved by the English cable engineer, 
Smith, that the electrical resistance of 
selenium was reduced when light fell upon it. 
It was found that the resistance of the sub- 
stance decreased as the light increased, 
within certain limits. 


PRESENT CELLS 

Present selenium cells are constructed with 
large cross section and small length which 
results in decreasing the very high specific 
resistance of the substance itself. One of 
the principal types in use at present consists 
of two thin parallel wires wound about a 
porcelain plate so that the distance separat- 
ing the two wires is about .5 millimeter. A 
coating of amorphic selenium is then piaced 
over the wires. A heat treatment to which 
the cell is then subjected carries the selenium 
into its gray-crystalline form which has been 
found to be most sensitive to light variations. 
An average cell made in this fashion has an 
electrical resistance varying between 60,000 
and 100,000 ohms. By illuminating this cell 
with a 16-candle power incandescent lamp 
placed at a distance of one meter, its resist- 
ance drops to approximately 30,000 or 40,000 
ohms, which is about half of the “dark 
resistance.” 

One of the chief difficulties encountered in 
all present day selenium cells is the low cur- 
rent which they pass, due to their high re- 
sistance. This current is usually on the 
order of one microampere. A more im- 
portant defect than this is the lag in the 
restoration of the “dark resistance” after 


| 
| 
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Fig. 7.. Another view of the telehor machine with its inventor, Mr. Dionys Mihaly. The numbers refer 
to 1 tuning fork interrupter, 2 selenium cell, 3 mirror of oscillograph, 4 lenses, 5 phonic drum, 
6 armature, 7 electromagnet of phonic drum, 8 diaphragm, 9 oscillograph. 


the removal of the illumination from the 
cell. Several different methods have been 
worked out as a means of compensation for 
this lag. 


Fig. 1 


The oscillograph arrangement which converts the 
variable current into picture elements at the re- 
ceiving apparatus. 


The first step in television is always the 
division of the pictures to be transmitted into 
the small picture elements. Each element is 
of the same size, but may vary as to bright- 


fig. $ 


Dia we , - 
&tam of the receiving apparatus through which the current from the transmitter is transformed 
into a picture which may be seen on the screen. 


ness. Each of these is then projected upon a 
light-sensitive cell which transforms the de- 
gree of brightness of the element into a 
correspondingly weak or strong electric cur- 
rent. This current is transmitted either by 
Wire or radio to the receiving station. Here 
a method is arranged through which the 
strength of each individual current produces 
a light in direct proportion to the current 
strength. Through this method, each of the 
small elements is reconstructed at the re- 
ceiving end so that when they are collected 
in their proper relation, a picture is formed 
which is very similar to the original. 
THE PROBLEMS 

The problems of television may be briefly 
stated as follows: 

In dividing the picture to be transmitted 
into the small elements. 

Converting the variations of brightness 
between the elements into an electric current 
of proportional amplitude. 

Transmitting these differences in ampli- 
tude by wire or radio. 

Rearranging the fluctuations representing 
the picture elements, with their correspond- 
ing degrees of brightness. 

Projecting the elements on a screen in the 
same order as that in which they originated. 

Each of these is a very difficult problem 
within itself. The most serious one of the 
lot, however, is probably that of converting 
the extremely small differences of brightness 
into an exactly proportional current. This, 
as has been said, is done through the aid 
of a selenium cell. Until recent years, the 
very small current fluctuations caused in 
such a cell by the variation of light falling 
upon it, have been so small as to be hardly 
measurable. By means of electronic valve 
amplifiers, however, we are today in a posi- 
tion to magnify these minute currents to an 
extent which makes television possible. : 

THE TELEHOR 

The chief feature of the Telehor, Mr. 
Mihaly’s television apparatus, is the system 
of very small oscillating mirrors, of an area 
of one millimeter or less, which convert the 
fluctuating currents into picture elements of 
correspondingly illuminated spots on the 
screen. 

The small mirror P in Fig. 1, is fixed toa 
loop of extremely fine platinum wire S. 
This wire support is approximately .01 milli- 
meter in diameter and is stretched between 

(Continued on page 1686) 
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A New Portable Radio Compass 


L 


RADIO 


compass coil that is at once 
portable and rugged has been de- 
signed and built by the Radio Divi- 
sion of the Bureau of Engineering, 


United States Navy Department. 
The coil and tripod are collapsible, and to- 
gether with the radio receiving instruments 
are self-contained in a wooden box or cabi- 
1et which can withstand severe treatment. 
Moreover, once this radio direction-finding 
system is ‘snugly enclosed in the casing, it is 
not exposed to the weather or other condi- 
tions that might impair its term of usefulness. 

The marked advantage of this radio com- 
pass coil over previous designs of direction- 
finding systems is its ready adaptability to 
service. That is to say, this collapsible 
equipment may be taken on ship or shore and 
within a per riod of five minutes set up, ready 
for operation. With equal facility, the vari- 
ous instruments may be disassembled and 
transported to any point where demands dic- 
tate. The complete outfit, including compass 
coil, coil shaft, radio receiving cabinet and 
instruments, an1 the weather-proof container, 
weighs only 315 pounds. The “A” battery 
is the only necessary unit not provided with 
accommodations in the cabinet. 

The weather-proof packing-case was ac- 
cepted as the form of construction best serv- 
ing the interests of sturdiness, portability 
and simplicity. 

COIL DESIGN 

The coil winding is secured in a conven- 
tional frame, aligned on the shaft by a 
guiding screw. By means of plugs, 180- 
degree orientation in the setting of the coil 


An interesting description of a compact portable Radio compass for 


By S. R. WINTERS 


ments. 


on the shaft is prohibited. The coil sys- 
tem is fastened to the shaft by use of a set 
screw, and the coil winding is plugged into 
the top of the shaft by means of a weather- 
proof plug. The leads extend through the 
shaft from the jack in the top to the jack 
in the bottom, and a plug in the bottom is 
the connecting link between the coil system 
and the receiving instruments. 

A reduction of weight to a minimum is a 


The interior of 
the receiver. 
Note the 
shielding be- 
tween radio 
frequency 
stages at the 
left. 


Army and Navy use. It will 
prove particularly useful in emergency cases. 
at 
" DU OOUCCUEORDACAGECEAAEATOODNGEI OOS nEictee —<— 
The complete Radio compass No. 1 
is the loop dial calibrated so that Pug 
positions can be read directly in 
degrees, No. 2 is the long wave Jack 
loading system. No. 3 is the balanc- + 
ing condenser. No. 4 is the R. F. Coil 
yr with detector. No. 5 is the | fa 
" attery. No. 6 is the A. F. : aft 
amplifier, and No. 7 is the storage phe 
battery. | 
| 
ait 
HW 
Shield or_. erry | oy arr 
counter poise zee Geos: LEAD D ALAA ALT 
86-1967 2 LL ES EEE ES 
Phone = 
se-m2-A @ + f teres 
,uee 
——— 
Choke 
SE-1000 F 
¢e " 
ve 1449-9 yg 
ee 
99.9 
Fig. 5 


to flamer? batt 


General layout of apparatus showing arrangement of instru- 
The shield, which acts as a counterpoise, 


is in the 
cover of the cabinet. 


desired objective in the design of any 
portable outfit. This is particularly true in 
the case of the radio compass coil system 
being described, where a number of units 
are to be contained in one cabinet. There- 
fore, in the design of this direction-finding 
system a “limited rotation” mechanism was 
resorted to instead of the usual slip-ring ar- 
rangement. That is to say, this compass 
coil is not continuously rotatable, the limit- 
ing factor taking the form of stops contained 
within the base mounting which confines the 
total rotation of the coil approximately 43) 
degrees. 

There is a stud on the coil shaft which 
engages a similar stud upon a plate at each 
end of a complete revolution. The latter, in 
turn, has a quarter circle groove cut in it, 
which moves about a third stud held rigid 
to the base. The coil shaft at the limit of 
its normal rotation, engages the steel plate. 
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This action permits of an additional rota- 
tion of 90 degrees, minus the thickness of the 
several studs. A like manner of operation 
is in effect when the rotation is reserved. 
Thus, the total rotation of this coil is 430 
degrees. 
REDUCES WEIGHT 

When assembled, the coil shaft is secured 
to the plate on top of the cabinet by insert- 
ing bolts into holes in the base. A pin is 
provided to lock this base to the securing 
plate. This arrangement allows the shaft to 
be placed on the cabinet in only one way. 
Thus, once the coils and shaft are in place, 
the operator may be certain that the. align- 
ment is correct. The device for limiting the 
rotation of the coil subtracts from the weight 
of the complete equipment by eliminating the 
common slip-ring arrangement. Accommo- 
dations are afforded in the cabinet for a 
type SE-1440-D receiver, SE-1000-F ampli- 
fier, SE-1762 compensating condenser, SE- 
1967 shunt inductance box and. accessories. 
Space is reserved for the storing of eight 
yacuum tubes, head telephones, and leads for 
the batteries. These various instruments and 
units are safeguarded from rough treat- 
ment by means of one-inch hair felt as pack- 
ing. This cabinet slides into grooves pro- 
vided on the top side of the packing case. 

The inside fittings employed in securing 
the compass coil, shaft and radio receiving 
cabinet, when they are collapsed for ship- 
ment, are graphically shown in the photo- 
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At the left the receiver and loop are packed away in the box which ordinarily acts as a table for the 


set. 


graph Fig. 3. A collapsible shelf for hold- 
ing the “A” battery is provided. 

This portable radio compass is a decided 
military asset. As an instrument on ship- 
board, it lends itself to service on any type 
of vessel. On shore, this radio compass coil 
is adapted to the needs of the U. S, Marine 
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The Vacuum 


ITH the expiration of the De For- 
est patent 841,387 on January 15 
of this year, radio manufacturers 


have, in general, taken a new 
lease on life with expectations 


that at last an end of the control here- 
totore enforced by the present owner of 
the patent had come. It is quite natural 
that radio manufacturers should look for 
some loophole to develop new trade chan- 
nels with reference to the verv heart of 
radio, the electron tube. : 


aaa in anticipation of manufacturers 
Soding the market with electron tubes of 


Fig. 1. De Forest Patent 841,387, which ex- 
1924, 


Pired on January 15, 


"Patent Attorney, Washington, D. C. 


By JOAN B. BRADY* 


poor quality, the Radio Corporation of 
America caused to be published in various 
periodicals shortly before January 15 an 
advertisement reading as follows: 

The expiration, on January 15, 1924, of 
vacuum tube patent No. 841,387, will not per- 
mit the general manufacture, sale, importa- 
tion or use of three element vacuum tubes 
as generally constructed, in which the grid 
or its equivalent is interposed or located be- 
tween the filament and the plate. 

This type of vacuum tube is still covered 
by U. S. Letters Patent No. 879,532, under 
which Radiotrons are manufactured and sold 
to the public. 

This latter patent has been sustained by 
the Courts, and unlicensed radio tubes have 
been held by the Courts to be infringements 
of this patent. 

The De Forest patent 841,387, which ex- 
pired on January 15, the drawings of which 
are shown in Fig. 1, covers the three elec- 
trode electron tube used as an amplifier. 
This was one of the patents litigated in the 
suit of Marconi Wireless Telegraph Com- 
pany of America v. De Forest Radio Tele- 
phone and Telegraph Company. The art will 
remember that this suit was initiated by the 
Marconi Company against the De Forest 


(Continued on page 1678) 


At the right is the set in the process of packing. 


Corps for maneuvers, and in actual military 
operations will prove an invaluable instru- 
ment in the maintenance of advance bases. 

Radio direction-finding systems are finding 
increasing applications in time of peace. 
Such equipment was employed in studying 
the wave phenomena on the hangar at Lake- 
hurst, the home of the Shenandoah. Direc- 
tion finders have been applied in original in- 
vestigations of the United States Navy De- 
partment. A major portion of the original 
data relative to electromagnetic-wave varia- 
tions and deviations caused by different 
media over which they travel is afforded by 
this portable direction finder. It is an in- 
valuable instrument in studying the distor- 
tion of electric-wave fronts as well as 
determining the source or station from which 
these waves emanate. Also, the phenomenon 
of atmospheric disturbances or “static” may 
be better analyzed and ways and means for 
combating this bane to radio communica- 
tion more intelligently advanced. 


Tube Patent Situation 


LJ 


Two other circuits under Patent 841,387. 


1574 


Radio News for May, 1924 


Broadcasting in Australia 


legal procedure for 


is connected with the Company’s Retail Store in Pitt Street, Sydney, by trunk line, 


By OLIVER W. TUTTLE 


& 


building which houses the transmitting apparatus of Farmer & Company’s broadcast station. 
station is situated at Northbridge in the municipality of Willoughby, about seven miles from Sydney, 


The official 


call is 2FC, 


ADIO broadcasting has now been in- 

troduced into Australia. A scheme 

which is unique and which has been 

drafted after the experience of other 

countries has been evolved. In con- 
sidering the broadcasting problem in Aus- 
tralia, difficulties which were unknown in 
other parts of the world presented them- 
selves. The immense area of the Common- 
wealth, with its almost minute and very 
greatly scattered population, rendered it im- 
possible for any of the systems which have 
been adopted in America or England to be 
employed. 

It was realized, of course, that the estab- 
lishment of broadcasting should be on such 
a basis as to render it permanent, and with 
this end in view a conference of those in- 
terested was summoned by the Postmaster- 
General, Mr. Gibson, who is the Minister 
responsible for the administration of the 
Wireless Telegraph Act of the Common- 
wealth. This conference discussed the mat- 
ter and eventually evolved a scheme which, 
at a later date, was approved by the govern- 
ment and was made the subject of special 
regulations. 

Under this scheme those wishing to erect 
stations and broadcast, after being approved 
of by the government and also after pro- 
viding a bond of £1,000, a guarantee of con- 
tinuity of service for five years, are allotted 
a certain wave-length upon which to trans- 
mit. Receivers designed to respond to the 
wave-length of the service and sealed 
as to respond only to that wave-length are 
then available for purchase by those wish- 
ing to avail themselves of broadcasting. This 
system is an entirely new one and the exact 
manner in which it functions is being 
watched with keen interest by experts. The 
providing of a service under it becomes very 
similar to the providing of an ordinary tele- 
phone service, except that in the case of 
broadcasting, a set is purchased and not 
hired, and also that it is a receiver only. 
At first sight, the scheme may appear strange 
and complicated, but the exact manner in 
which it will operate becomes quite clear, if 
the case of, say, one broadcasting company 
is considered. 

If a company is desirous of establishing 
a broadcasting service, a wave-length is al- 
lotted to it, after it has been granted the 
necessary approval and license. The com- 


SO 


pany then erects its station and transmits 
programs of speech and music, according 
to its own arrangements. The person de- 
sirous of receiving then purchases a set de- 
signed by experts and tuned so as to receive 
telephony’ on the wave-length of the service 
for which it is sold. It is set to that wave- 
length and is not alterable except by de- 
liberate tampering. The testing is done by 
the government and the seal is a government 
seal applied by the manufacturer under gov- 
ernment permit. 


A FEE FOR RECEIVING 


The government fee for a_ broadcasting 
(receiving) license is 10 shillings per an- 
num. The broadcast stations control the 
issue of these licenses and also charge year- 
ly whatever subscription fee they may think 
fit. The license can only be issued after the 
broadcast company’s subscription has been 
paid. 

Arrangements have been completed where- 
by radio dealers become agents of the broad- 
casting companies for the issue of licenses 
and the collection of the subscription fees 
for the broadcasting service. No person can 
purchase a radio set unless a license has 
first been obtained. 

Most people have now thoroughly realized 
that, if broadcasting is to be maintained in 
a regular and high-class manner, it must 
be established on some basis which provides 
a certain measure of profit for those respon- 


tres. . 


The novel means that was employed for erecting one of the large 200-foot lattice-work 
to support the aerial of station 2FC. 


A brilliant account of the introduction of radio broadcasting in Australia which covers the established 
the erection of a station and a description of Australia’s principal broadcast station. 


sible for its maintenance. It was with this 
end in view that the Australian regulations 
were adopted. 

There are, of course, many details in cop. 
nection with the Australian scheme whic) 
make it elastic. For instance, a genuine 
experimenter, after being tested by the goy. 
ernment authorities, is allowed perfect free. 
lom on all wave-lengths after payment oj 
license fees only. Similarly, the person wh 
decides to receive more than one broadcast. 
ing service may have his receiver altered ani 
resealed so as to respond to a number oj 
wave-lengths—providing, of course, that bh: 


has paid the necessary fees of the broadecas f 


Under 


stations using those wave-lengths. 


this scheme it is expected that the Australian 


broadcasting movement will be a success, 

Farmer & Company, Limited, of Sydney, 
has commenced broadcasting in a_ large 
way. This company enjoys the position of 
senior broadcast station in Australia, hay- 
ing been allotted No. 1 license by the gov- 
ernment. They have erected one of the most 
powerful and up-to-date stations in the 
world—a_ station which operates on 5,000 
watts power, and on a wave-length of 1,100 
meters. When in full swing, the station 
should cover the whole of New South 
Wales, portions of Victoria and Queensland, 


and should also be heard under ideal con-} 


ditions in other parts of the world. 

Situated on the highest point of Willough- 
by, about eight miles on the northern side 
of Sydney, New South Wales, the station, 
which is officially known as 2FC, has now 
commenced transmission. 

The two steel towers which support the 
aerial system are 200 feet high and ar 
built in lattice fashion. The distance be 
tween them is 575 feet. Across this spac 
the aerial system is stretched. Direetly be 
neath the aerial and almost in the center oi 
the two towers is situated the operating 
house and quarters for the staff. A large 
room houses the 5,000-watt set, which is 
used for the transmission of programs, and 
also a smaller 500-watt set. Adjoining the 
instrument room are the living quarters for 
the operating staff. 


(Continued on page 1630) 
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Can American Radio Sets Be Sold (nm Great Britain? 
By FRANK W. CHALLIS, M. @.° 


MERICAN Radio goods may be sold 
in England but under conditions 
which are somewhat unusual. 

Great enthusiasm is being created 
in Great Britain at the moment by 
reason of the new successes achieved in 
radio broadcasting experiments. A consider- 
able impetus has been given thereby to the 
radio trade, which, in the earlier months of 
1923 had received a set-back, and I am told 
that a good many firms in America would 
be interested to know what are the prospects 
if any) which Great Britain now offers as 
a market for the sale of American radio 
material. It may, therefore, be convenient 
if I endeavor briefly to state the conditions 
under which radio apparatus may be im- 
ported into Great Britain and Northern 
lreland. 

Generally speaking, the only component 
parts which are affected by British tariffs 
are the following, viz., vacuum tubes and 
headphones. The former are subject to a 
duty of 33%4 per cent. ad valorem under the 
Key Industries Schedule of the Safeguarding 
of Industries Act, 1921. The latter are 
dutiable only in respect of the permanent 
magnets they contain. These being of 
trifling value, and the duty being reckoned 
as only 33% per cent. on the value of the 


eo 


—— 


r Secretary, 


i Electrical 
ers Association, London. 


Importers’ and 


This article, although primarily concerned with the import trade problem, is also an interesting side- 
light on the broadcast situation in Great Britain. Mr. Challis has outlined the principal British radio 
regulations and explained their importance in connection with the import of American radio apparatus. 


' COCOONS 


A British broadcast ° 
receiver designed to 
cover both Continen- 
tal and American 
broadcast wave- 
lengths. It comprises 
a four stage radio 
frequency amplifier, a 
detector and an audio 
frequency amplifier of 
the push-pull type. 


(Courtesy of Ashley 
Wireless Telephone 
Co., Ltd.) 


we 


Another broadcast re- 
ceiver of British 
manufacture, the de- 
sign of which is rather 
unique. Scales and 
pointers behind glass 
windows replace the 
usual knob and dial. 
(Courtesy of Radio 
Communication Co., 
Ltd.) 


UUUUUUEUUGHE Evan eres ee ea ners 


magnets, the tariff is almost 


negligible. There are no 
other tariffs imposed at 
British ports which affect 
American radio receiving 
apparatus or component 
parts. 


It should also be made 
clear that H. M. Customs 
impose no embargo upon the 
importation of these goods. 
There seems to be an idea 
abroad that the import of 
broadcast receiving apparatus 
is prohibited, but such is not 
the case. 

There are, however, cer- 
tain regulations in force in 
Great Britain which are 
aimed to produce the same 
effect as a Customs prohibi- 
tion, and the object of the 


present article is to make 
clear exactly what these 
regulations are. For _ this 


purpose a brief account of 
recent developments is neces- 
sary. 


FORMATION OF THE B.B.C. 


At the end of 1922 a 
company was incorporated, 
known as the British Broad- 
casting Company. The first 
members were a group of 
large electrical manufactur- 


ers—interested, of course, in the production 
of radio sets. This company was incor- 
porated to acquire from the British Govern- 
ment, through the Post Office, an exclusive 
license to establish broadcast stations in the 
British Isles. Under the Wireless Teleg- 
raphy Act, 1904, the Postmaster-General was 
given control of the conditions of transmis- 
sion; consequently, these stations could not 
be established except under Post Office 
licenses, 

Obviously the purpose of the electrical 
firms involved was to establish, by broad- 
casting, a public demand for receiving ap- 
paratus, and they relied mainly upon the 
sale of this apparatus for their profits from 
the broadcasting company. The Postmaster- 
General decreed that, as shareholders in the 
B. B. C., they would not be entitled to re- 
ceive more than a dividend of 7% per cent. 
per annum on the capital invested. In order, 
therefore, to prevent the benefits of their 
enterprise from going very largely into the 
pockets of overseas manufacturers, the pro- 
moters of the B. B. C. requested Mr. F. G. 
Kellaway (who was then Postmaster-Gen- 
eral) to insert clauses in their license con- 
tract which would give them power to con- 
trol the sale of receiving apparatus in Eng- 
land. One of the conditions agreed upon 
was that the only apparatus which should 
be approved by the Post Office for the con- 
sumer’s use should be that which (in addi- 
tion to satisfying official technical require- 
ments) should bear the trade mark of the 


(Continued on page 1632) 
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(improvements on the Super-Heterodyne Receiver 


way, how the signal is amplified through th 
six vacuum tubes which are employed in thi 
type of receiver. ‘ 
it is claimed that this arrangement js ex- 
tremely sensitive and has the main advantag. 
to require only six tubes to do the work of 
eight or nine, which number would be neces- 
sary in a standard circuit to produce ¢) 
same amplification. 
The photograph, Fig. 3, shows an inside 
view of a portable receiver, built by Major 
Armstrong and Mr. Houck, in which this 
arrangement is incorporated. The cabinet js 
so designed that it may contain the dry cells 
and “B” batteries necessary to the function. 
ing of the tubes, and a small loop aerial 
which has been found large enough to picl 
up distant stations. The receiver thus cop. 
structed is entirely self contained and yil 
operate a loud speaker. 
Our other photograph illustrates the de. 
velopment of the super-heterodyne from 
invention to the present day. On the table 
at the left, may be seen the original super. 
heterodyne receiver built in France during 
the war and composed of two separate c- 
binets; the first one contains the tuner and 
oscillator and the other the radio and audio 
frequency amplifier. Above is the self-con- | 
tained receiver just described and shown in 
detail in Fig. 3, and on the right is the | 
latest type of super-heterodyne receiver for 
broadcast reception embodying the improve- [ 
ment previously described. y 


i 


On the table are the original super-heterodyne, the improved model and a commercial type 
using the new circuit. Standing are Mr. H. Houck, left, and Major E. H. Armstrong, right. 
© Wide World Photo 
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Fig. 3. The 

Fig. 2. This diagram shows how the signals are pater: 
amplified at radio frequency. On the right is the the inside of 
actual circuit of the improved super-heterodyne. the ‘anguated 


super - hetero- 


T the last meeting of the Institute of dyne receiver 


2 
Radio Engineers, Major E. H. Arm- y ] } built by 
. : : : € Messrs, Arn- 
strong described an interesting im- 5 strong and 
provement to the super-heterodyne system. & Houck. 
Aiter retracing the history of the invention ake | © Wide World 
and the development of this system of short Photo 
wave reception, he explained the interesting | ; eo 
| 


modification of this circuit made by Mr. iat 
Harry Houck and which is now being in- + 
corporated in a commercial type of super- 
heterodyne receiver designed for broadcast 
reception. This improvement was made 
after carrying out experiments with radio 
frequency amplification of the incoming 
signal before it is heterodyned by the oscil- 
lator. The use of radio frequency amplifica- 
tion at the incoming frequency helped in 
sharpening the tuning but, of course, re- 
quired some additional tubes and it was in 
trying to simplify this circuit, that the use 
of the second harmonic was found to be the 
practical solution of the problem. 

The diagram of Fig. 1 shows how the os- 
cillator tube may be used to amplify by tun- 
ing the oscillating circuit to the second 
harmonic of the incoming signal. As may 
be seen, the first tube amplifies at radio fre- 
quency and is coupled to the oscillator tube 
by a short wave radio frequency trans- 
former. Passing through the oscillator the 
incoming signal is heterodyned and its fre- 
quency reduced by the well known beat 
method. The out-put of the oscillator passes 
through an intermediate frequency trans- 
former which is connected to the first tube 
reflex fashion so that it amplifies at two 
frequencies simultaneously. From the out- 
put circuit of the first tube, the intermediate 
frequency passes through another trans- 
former and is further amplified by the third 
tube, then detected by the detector and 
amplified at audio frequency through the two 
last tubes. Fig. 2 shows in a diagrammatical 
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Double Anglo-French Broadcasting 


By LAURENCE S. LEES 


RADIO program was broadcast si-- 
multaneously on two wave-lengths in 
two different countries recently. Music 
and speech, executed | before a microphone 
in the Radiola Studio, Boulevard Hauss 
mann, Paris, was heard by French ama- 
teurs, on 1,780 meters and by British ama- 


inside ae 
aioe teurs on 369 meters. 
» thi It was announced that Monsieur Poincaré, 


Prime Minister of France, would deliver a 
message of greeting to the British Nation 
from the French Foreign Office on the Quai 
ay Captain Lewis, the Art Di- 
rector of the British Broadcasting Company, 
had come over to Paris with the company’s 
engineer, Mr. Thompson, in order to make 
arrangements. However, much to Monsieur 
Poincaré’s regret, he was unable to fulfill 
his part of the program. This was learned 
only 24 hours before the program took 
place. ; 
In order that the vast audiences on both 
sides of the Channel should not be disap- 
pointed, Captain Lewis set about making 
other arrangements. Thanks to him and the 
excellent co-operation of the French and 
British Postal authorities and the Societé 
Francaise de Radiophonie, the broadcasting 
of an excellent program was carried out. 
In the 24 hours at their disposal, they trans- 
ferred two trunk lines connecting Paris and 
London from the Foreign Office at the Quai 
dOrsay to the Radiola Studio. 2LO’s mi- 
crophone and amplifier were brought over 
from London, successful preliminary tests 
were made, and a program was arranged. 
The microphone and amplifier were attached 
to one of the trunk lines, the other being 
| kept free for communication between Paris 
The and London as a sort of order wire. 
graph At nine o'clock on the evening of the pro- 
Pay gram, the Anglo-French double broadcast =~ ate = 
proved began, Captain Lewis opened up with the ing!” As the evening’s program was he- stations of the British Broadcasting Com- 
hetero- words, “Hello, Great Britain, Paris call- ing broadcast simultaneously from the nine pany amicrophone (Continued on paye 1638) 


2 RADIO IN GERMANY 


© serercet beter difficulties were exe 


The men responsible for the interesting experiment of double broadcasting carried out simultaneously 
in France and England. From left to right are Captain Lewis, General Anthoine and Mr. Thompson. 


perienced before the first German 

broadcast station, working on a regu- 
lar schedule, was completely installed. No 
suitable set and no suitable room were 
available, but it has now been definitely put 
up in a room of the Vox House in Berlin, 
Potsdamer Street. Vox is a concern making 
phonographs and records. 

The set was built by the Federal Tele- 
graph Department and was completed on 
October 1; on October 2, the installation be- 
gan; on October 18, the antenna was strung, 
and broadcasting began on October 29. 

On the roof of the Vox House and on 
the roof of the adjacent Hotel Esplanade 
two tube towers 25 meters high were set up. 
These were anchored 7 meters in the roof, 
so that the effective height above the roof 
is 18 meters. The distance between the 
towers is 80 meters and a 30-meter antenna 
of hexagonal cross section is strung between 
the towers. The antenna capacity is 600 
centimeters (.000666 mfd.) and its funda- 
mental wave is 400 meters. Experiments 
are being carried on at present to determine 
if a ground or an already installed counter- 
poise will give better results. The station 
operates on 400 meters. 

The station calls “Hier Sendestelle Berlin, 
Vox-Haus, Welle 400.” (This is broadcast 
station Berlin, Vox House, on a wave of 400 
meters.) Call letters have not been assigned 

to this station yet. 
ae i Oscillations are produced with a Tele- 
— : : funken tube, type RS-15 of 1.5 K.W. Heis- 
Dr. M . ¥ ‘ 7 m ing modulation is used. The filaments of 
sarx, left, Chancellor of the German Republic, accompanied by members of his Cabinet, airing both tubes are connected in series and receive 


views on political subjects through the microphone at one of Germany’s broadcast stations. . 
. © Wide World Photos. (Continued on page 1638) 
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TO DETECTOR 


Your Radio Batteries 


By MARIUS LOGAN 


We are pleased to state that Ravto News is able to inaugurate this new department devoted exclusively 
to the problems of the beginner with an article by Mr. Logan. 
the simplest of terms will be noted in the present article on the use and care of radio batterics. 


TO PHONES) 
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Fig. 7. 


O matter what type of vacuum tube 
receiving set you purchase or con- 
struct, batteries are required to 
operate it. To the beginner un- 
acquainted with radio, the kind of 
batteries used with a radio set, how many 
are required, how they are connected up and 
the necessary care they demand, is all very 


important. Without this knowledge you 
cannot get the most out of your set. What 


is more, a mistake in connecting up your 
batteries will result in one or more burned 
out vacuum tubes at about 
$5 each, 

THE “A” BATTERY 


The “A” battery of a 
radio set is employed for 


Fig. 1. A standard type of 
No. 6 dry cell which develops 
a pressure of 1'2 volts. 


‘ 


lighting the filaments of the 
vacuum tubes. It is con- 
nected to each filament 
through a variable resist- 
ance or rheostat which controls the current 
flow or amperes. A decrease of the resist- 
ance of any one of these rheostats will in- 
crease the current flow and consequently the 
filament of the particular vacuum tube will 
increase in brilliancy. 

Every battery has a rated voltage and it is 
the type of vacuum tube that you are to use 
that will determine the voltage of the bat- 


This clearly shows the manner in which a 
stage audio frequency amplifier. 


“C” battery is connected in the circuit of a two- 


tery employed to light them. WD-11 and 
WD-12 vacuum tubes have 1%-volt filaments 
and hence require only a 1!4-volt “A” bat- 
tery. Since they draw only 14 ampere of 
current, a dry cell is sufficient to operate 
one. A common form of dry cell used for 
this purpose is shown in Fig. 1. If your 
set requires three WD-11 or WD-12 vacuum 
tubes, it stands to reason that power re- 
quired to light them all would be three times 
as much as for one tube. It is then neces- 
sary to use three dry cell batteries, as one 
will not stand up to such a high current 
drain. However, it is still of paramount 
importance that the voltage for all three 
tubes does not exceed 11% volts. This is ac- 
complished by connecting the three dry cells 
in parallel, as shown in the diagram, Fig. 2. 
If these three dry cells were to be con- 
nected in series, the total voltage at the 
terminals would be 4%, sufficient to burn 
out all three tubes as soon as the circuit was 
closed. Each rheostat used with these tubes 
has a resistance of 6 ohms. 

If you are going to use UV-199 or C-299 


Fig. 5. A 22'2- 
volt and a 45- 
volt “B” bat- 
tery block. 
Taps are pro- 
vided on both 
for fine volt- 
age regulation. 
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His ability to explain radio problems in 


vacuum tubes, a higher voltage will be re- 
quired than for the WD-11 or WD-12 tubes 
iach UV-199 or C-299 draws .06 ampere at 
414 volts. This voltage is obtained by con- 
necting three dry cells in series, as shown in 
Fig. 3, that is, the positive (+) pole of one 
battery is connected to the negative (—) pole 
of the next, and so on, thus giving a pres- 
sure of 4% volts at the two terminals. It 
is evident that even if one tube is used, three 
dry cells will be necessary in order to obtain 
the 4% volts. However, since one of these 


tubes draws only .06 ampere, these three dry | 


cells, connected in series, can easily stand 
up to the current drain required to light the 
filaments of the three tubes to normal bril- 
liancy. The rheostats used in conjunction 
with these tubes, have a resistance of from 
25 to 30 ohms each. 

If UV-200, C-300, UV-201, C-301, C-301A 
or UV-201A vacuum tubes, which require a 
pressure or potential of six volts on their 
filaments are used, it will be necessary to 
use a six-volt storage battery. Although 
enough dry cells could be connected in 
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Above: Three dry cell “A” batteries 


Fig. 2. i 
connected in parallel (12 volts) and below, Fig. 
3, three dry cells connected in series (42 volts). 


series to give a potential of six volts, they 
could not stand up to the high current drain 
that these tubes demand. A storage battery 
can deliver high amperage (power), or m1 
other words a large amount of current for 
long periods without running down. The 
life of the storage battery is dependent upo 
this rating, which rating is in ampere hours. 
For an example, a battery having a rating 
of 60 ampere hours can deliver steadily, a 
current of five amperes for 12 hours, at the 
end of which time it will be run down. 


(Continued on page 1668) 
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Choosing and Installing A Receiving Set 


By PARKER L. WORTHINGTON 


To the tyro, anxious to get into the radio swim, but knowing nothing at all about radio, this 
article sets out in simple terms just what the different classes of radio receivers are and some of the 


results that may be expected of them. Price is discussed with special attention to accessories—which 


HAT kind of a set shall I buy? 

This is the usual question the be- 

ginner will ask after he decides 

that he must have a “radio.” And 

this is a question that no one can 
answer for him. We can tell him what dit- 
ferent types of receivers there are and what 
their approximate performance will be, but 
it is then up to him to decide. In the first 
place, how much does he wish to pay? That 
is the starting point of the whole thing. li 
only about $10 or $15 is to be expended, a 
crystal receiver is about all that can be pur- 
chased. Such a receiver requires a fairly 
jong antenna for good reception. _The aver- 
age range of a good crystal receiver is ap- 
proximately 15 to 30 miles. Under excep- 
tional conditions such a set will sometimes 
pick up stations 500 or more miles distant. 
This, of course, is unusual and must not 
be expected as a steady performance. 


Next on the list is the single vacuum tube 
receiver. This type of set can be regenera- 
tive or non-regenerative. A non-regenera- 
tive receiver does not howl or squeal, but 
is limited in volume and distance reception. 
For real good reception, a regenerative re- 
ceiver should be used. With this type, 
using a good aerial, consistent reception of 
broadcast stations 100 to 500 miles away 
can be expected. 


may amount to almost as much as the set. 


A three-tube receiver of the three circuit type. 
cessibility to binding posts. 


i i No. 1 shows the neat wiring to jacks. 
No. 3—pig tail connections to rotor. 


No. 2—ac- 


No. 4—shielding. All of these are 


important considerations in a receiving set. 


and TWO STAGES OF AUDIO FRE- 
QUENCY AMPLIFICATION. This is 
the number of tubes employed in most of 
the receivers on the market. A set of this 
type will actually cost from $125 to $200, 
according to the grade of apparatus in its 
make up. This price includes all accessories 


There are various circuits used in such an 
ontfit, the most common being the SINGLE 
CIRCUIT. Such a receiver has a minimum 
of controls and will do very good long dis- 
tance work. This type, although easy to 
tune, will not prove very selective and inter- 


ference from local stations may be very 
troublesome. If possible, a receiver should 
be chosen using a TWO CIRCUIT 
TUNER. This form will usually have one 
more control but will prove more selective 


and will give greater satisfaction. 
AUDIO FREQUENCY AMPLIFIERS 


A one tube set can only be used with ear- 
Phones and will not actuate a loud speaker. 
loud speaker operation is desired. at least 
two tubes must be employed, the second 
Wit used as an audio frequency amplifier. 
ith this combination only local stations, as 
+ me will operate the loud speaker, hence 
or best results three tubes should be util- 
zed. This will comprise a DETECTOR 


PU 


A compact 
and efficient 
portable re- 
ceiver, Note 
the neatness of 
wiring and ar- 
rangement of 
the apparatus. 
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such as tubes, batteries, loud speaker and 
phones. 


RADIO FREQUENCY AMPLIFIERS 


Now we come to receivers using RADIO 
FREQUENCY AMPLIFICATION. In 
any receiver using a detector and audio fre- 
quency, the reception is limited to the sen- 
sitiveness of the vacuum tube detector. If 
the incoming signal is not strong enough to 
actuate the detector, it will not, of course, 
be amplified through the audio frequency 
stages. If, however, these signals are am- 
plified before they reach the detector, they 
will be built up in strength to a point where 
the detector will respond to them. This is 
known as the RADIO FREQUENCY 
AMPLIFICATION and will result in re- 
ception from more distant stations. If a 
sufficient number of stages of radio fre- 
quenay amplification are employed, an out- 
side antenna and ground need not be used; 


a small loop being all that is necessary. 
Such receiver costs from $150 to $300. 


DRY CELL AND STORAGE BATTERY 
TUBES 


When buying a receiver, always find out 
if it is complete or if $50 or more will have 
to be spent for tubes, and other accessories 
that are not included in the purchase price. 
There are many good receivers on the mar- 
ket that are furnished complete, and if little 
is known about radio, it would prove the 
best policy to obtain such a set. 

How about batteries for the filament of 
the tubes? Some tubes are designed to be 
used with a STORAGE BATTERY and 
others will give fine results when used with 
DRY CELLS. If a storage battery is used, 
some means must be employed to charge it 
when it is run down. There are many 
chargers on the market designed for this 
purpose, but one should find out before 
buying, what kind of current is used in the 
house. It may be Direct Current (D.C.) or 
Alternating Current (A.C.) and the charger 
to use in each case is different. Dry cell 
tubes, although not able to handle the 
amount of energy of a storage battery tube, 
will nevertheless, give very good results. 
Outfits can be obtained which use either 
storage battery or dry battery tubes and this 


(Continued on page 1672) 


A compact two-tube set. 
Ployed with excellent results. 
employed in the portable set is used here. 


UV-199 tubes are em- 
The same circuit 
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Whistling Interference 
By W. P. POWERS 


ASSISTANT PROFESSOR OF ELECTRICAL ENGINEERING, STEVENS INSTITUTE OF TECHNOLOGY 


Professor Powers has, in this article, placed before you an elementary explanation of the workings 
of radio waves, how they interfere with each other and create whistles. Furthermore, he gives infor- 
mation on a non-radiating receiving set in which sensitivity has not been sacrificed. 
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A radio wave covers a distance of 300,000,000 meters or 186,400 miles per second. 


The number of 


waves radiated per second is equal to the velocity divided by the wave-length. 


ATISFACTORY broadcast reception 

cannot be accomplished when inter- 

ference prevails. The slightest dis- 

turbance, if it occurs during certain 

delicate passages, will frequently 
completely obscure the artist's efforts. The 
complete enjoyment of musical programs can 
only be experienced if interference is ab- 
sent. 

There are many forms of interference. 
Interference originating at the transmitting 
stations; interference which results from 
natural atmospheric conditions; and inter- 
ference which is due to the improper opera- 
tion of receivers. “Whistling,” in its worst 
form, comes under this third class, and is 
by far one of the most prevalent forms. 
Especially is this true in the more congested 
districts. This interference is directly under 
the control of the receiving operators, and 
can be reduced if certain precautions are ob- 
served. It is the purpose of this article to 
show how it is caused, and to indicate how 
each receiving operator in co-operation with 
his neighbors can materially contribute to 
the improvement of receiving conditions in 
his locality. 

FUNDAMENTAL RELATIONS 

Radio impulses are propagated through 
space at a velocity of 300,000,000 meters per 
second, this velocity being constant for all 
radio signals. Each transmitter has what is 
called a certain “wave-length” and so each 
station transmits programs on a given wave- 
length. We can then imagine that the trans- 
mitter radiates a series of waves, and that 
at the end of one second the first wave will 
have reached a distance of 300,000,000 
meters, as illustrated in Fig. 1. It is then 
apparent that the number of waves radiated 


per second is obtained by dividing the 
velocity by the wave-length. This we call 
the frequency. We say, for instance, that 
a 300-meter station is operating on a fre- 
guency of 1,000,000 cycles (1,000 kilocycles) 
per second. 

This situation can be explained in very 
elementary terms by realizing that in walk- 


it | — sh - 


Fig. 3 


al 


An arrangement whereby the tickler coil is 
short circuited by a switch, during periods of 
reception from local stations. 


ing a certain distance in a minute, a certain 
number of steps have been taken. Obviously, 
the number of steps per minute (frequency) 
is found by dividing the distance per minute 
(velocity) by the length of each step (wave- 
length). 
PRODUCTION OF THE WHISTLE 

When two waves exist simultaneously they 
may, under certain conditions, produce a 
continuous whistle in the surrounding re- 
ceivers. If the difference in frequencies of 


the stations is wi.hin the audible range (say 
below 20,000 cycles per second and above 15 
cycles per second), and if the waves are 
of sufficient intensity at the receiving point, 
then we may expect to hear this steady 
whistle. ‘ 

This problem has been partially solved by 
legislation which extended the range of fre. 
quencies allotted to broadcast stations. How. 
ever, it is not to be expected that this type 
of interference can be completely eliminated, 
when we consider the vast number of broad- 
cast stations in existence, and the fact that 
our receivers reach out for thousands of 
miles, 

Let the wave A, in Fig. 2, represent the 
carrier wave of a distant transmitter. Wave 
B is the carrier wave of another transmitter 
having a slightly different frequency. The 
resultant wave is shown at C. Note that the 
effect is as if the amplitude of wave A were 
continually varied. Wave A is, therefore, 
“modulated,” and the modulation frequency 
is equal to the difference in the frequencies 
of the component waves. Any modulation 
(change of amplitude) of a carrier wave, if 
within audible range (and of sufficient in- 
tensity), will of course be heard in the 
receiver. Hence we hear a steady whistle in 
the background. 

Inspection of Fig. 2 will show that at 
regular intervals the two waves A and B 
are in phase (in step), and at regular inter- 
vals they are directly out of phase. There 
is a gradual transition from one of these 
extreme conditions to the other, resulting in 
the musical note at audible frequency. 

It is not unusual for a station 1,000 miles 
in one direction to produce this sort of inter- 
ference with a station 1,000 miles away in 
another direction. Ship operators at sea 
frequently report whistling due to stations 
thousands of miles apart. 

This form of whistling interference is due 
entirely to the adjustments of the transmtt- 
ters, and results in a steady whistle. It can- 
not be corrected at the receiving point, and 
the subject has been considered in order that 
the reader may differentiate between this 
form of interference and the more prevalent 
form of whistling, which is caused by radiat- 
ing receivers. 

WHISTLING DUE TO RADIATING 
RECEIVERS 


A receiver of the regenerative type may, 
under certain conditions, oscillate. Wher 


escillating, a receiver radiates energy mt 
space unless certain precautions are observe . 
Such a receiver becomes a transmitter, 


and 


Fig. 2. When 
radio waves a 
and b combine, 
a beat wave is 
produced as at 
c, which varies 
in accordance 
with waves a 
and b as they 
go in and out of 
phase with each 
other. At the 
right 


is shown 
how the two 
waves combine 
to produce the 
beat note. 
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is effective as a rule for a considerable dis- 
tance. Turning the dials of the receiver 
changes the frequency of the receiver trans- 
mission, and so the entire neighborhood is 
subjected to this continually changing tfre- 
quency. Other receivers, regardless of their 
adjustments will pick up a whistle as this 
variable frequency passes through the. fre- 
quency to which they are set. This is an 
experience familiar to all broadcast listeners. 
The interfering receiver sends out a fre- 
quency which is continually changing, as the 
operator, by turning the dials, sweeps 
through the sky in search of signals. The 
neighboring receivers pick up the resultant 
effect as a musical note of extremely high 
pitch, rapidly reducing to a point below audi- 
bility (below 16 cycles per second) and then 
increasing in frequency through the audible 
range and disappearing at frequencies above 
audibility. The whistle may vary in char- 
acter from a full siren effect to a delicate 
“weet.” The interfering frequency may 
cause comparatively little trouble for sur- 
rounding receivers which are operating on 
other frequencies (adjusted for other wave- 
lengths), but if the two receivers are tuning 
in the same program, the result is disastrous. 
The interfering operator, not being content 
with his adjustment, is continually adjusting 
and readjusting his receiver, with the result 
that his frequency is always close to the 
transmitter frequency, and so produces an 
audible note in all the surrounding receivers 
which are listening to that particular pro- 
gram. 
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Fig.4 
This, the single circuit tickler feed-back type 


of regenerative set, is by far the worst offender 
in point of interference. 


PRECAUTIONS 

If the receiver is of the regenerative type, 
it is well to use only as much regeneration 
(tickler or feedback) as is required for good 
reception. If a note is heard which is con- 
trollable by manipulating the dials, you can 
be sure the set is oscillating. Reduce the 
tickler or feedback adjustment until the 
whistle disappears. 

The quality of reproduction is usually 
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A regenerative circuit combined with a muffler, commonly known as a radio frequency amplifier. 
This arrangement prevents radiation and increases the sensitivity of the circuit. 


much improved when the tickler adjustment 
is reduced (using less regeneration). Doubt- 
less many receivers are located so close to 
the broadcasting station that regeneration 
is not required for good reception. Some 
have already discovered this, and have pro- 
vided their sets with a switch which actually 
cuts out the regenerative (feedback) coil, 
when working locally. When working for 
distance, the feedback coil is used. One 
scheme of this kind is shown in Fig. 3. 

Certain receivers rely considerably upon 
regeneration for their selectivity, and nat- 
urally the above suggestion will, in these 
cases, be looked upon with little favor. 
Ordinarily a reasonable degree of selectivity 
can be restored by the use of some form of 
“wave trap” or “wave filter.” 

Probably the worst offender in the long 
list of receivers is the so-called single cir- 
cuit regenerative receiver. A form of this 
receiver is indicated in Fig. 4, and is shown 
here simply as an example of what not to 
use, 

Unfortunately this receiver is inexpensive 
and simple in construction, and as a conse- 
quence it has enjoyed altogether too much 
popularity. A modified form of this receiver 
is shown in Fig. 5 and is to be recommended 
as a substitute for the single circuit shown 
in Fig. 4. 


IMPROVED CIRCUIT 
Fig. 5 shows a two-tube circuit having 
two tuning adjustments and the usual tickler 
or feedback adjustment. The circuit is so 


arranged that there is comparatively little 
radiation. The regeneration occurs in the 
second tube, and the oscillations (if they 
exist) are more or less confined to this stage. 
Radiation can not occur easily because of 
the interposition of the first tube, and the 
large step-down ratio of the antenna coupling 
transformer, 


DESCRIPTION OF APPARATUS 


The antenna coupling transformer is con- 
structed by winding 45 turns of No. 24 
D. C. C. copper wire on an insulating tube 
3 inches in diameter. The turns are wound 
in a single layer, and 10 turns are then 
wound directly over the 45 turns, the 10 
turns being concentrated at the center of the 
spool in a single layer. The 10 turns are 
connected in the antenna circuit. 

The transformer between tubes is con- 
structed in a somewhat similar manner. 
Wind 45 turns of No. 24 D. C. C. wire ina 
single layer, on a 3-inch diameter tube. 
Directly over the center of this winding, 
place six turns of No. 24 D. C. C. wire ina 
single layer. Arrange a tickler coil of 15 
turns of No. 30 D. C. C. wire so that it 
couples to the 45 turns, and the coupling may 
be varied. Connect the six turns in the 
plate circuit of the first tube. 

UV-201A tubes can be used with this 
circuit, in which case 60 volts will be found 
suitable for the plate circuit of the first tube, 
and 40 volts (tapped as indicated) will be 
correct for the second tube, 


Why Bother With Radio Frequency Amplification? 


HAVE received many letters of comment 
upon an article on elimination of inter- 
__ ference which appeared in January RapIo 
News. These letters contained various de- 
grees of praise or criticism, but almost in- 
variably indicated the belief that the 
Suggested addition to the set would be a 
general cure-all. The amplifier described 
greatly increases the range of the receiver 
and eliminates radiation from it, 
In 56 of the letters received, the writer 
of each complained of some “rock-crusher” 
in his neighborhood that makes it impossible 
0 enjoy a concert. They seek to eliminate 
the whistles coincident with the tuning of 
some regenerative receiver in the neighbor- 
he only way to eliminate this kind 


By J. R. BALSLEY 


of interference is to eliminate it at its 
source, and, unfortunately, there are crimi- 
nal laws governing this particular branch of 
interference elimination. 

When any kind of a regenerative receiver 
without radio frequency amplification is 
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The grid and plate elements of a vacuum tube 
actually compose a smali condenser, as 


illustrated. 


operated with a high degree of feed back 
(as they nearly all are) the receiver acts as 
a transmitter and the antenna will radiate a 
percentage of the energy generated, depend- 
if® upon the type of tube and the kind of 
receiving circuit used. 

Of this class the single circuit and ultra- 
audion are the worst because they are so 
designed that the oscillating circuit is con- 
ductively coupled to the antenna circuit. 
The so-called two and three-circuit tuners 
are a little less annoying because they do 
not always employ maximum coupling and, 
therefore, have more losses between the 
oscillating circuit and the inductively coupled 
antenna circuit. 


(Continued on page 1662) 
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The Vacuum Tube and How I[t Works 


By Prof. John A. Morecroft, E. E. 


Assoc. Professor of Electrical Engineering, Columbia University 


N studying the action of the vacuum 
tube it is very necessary to get a clear 
idea of the modern scientific concept 
of the constitution of matter. What 
does a piece of metal, such as the fila- 
ment of a vacuum tube, consist of? Is it as 
dense and solid as it appears? A piece of 
tungsten wire such as is used for the fila- 
ment of most vacuum tubes, is made up of a 


tremendous number of separate particles 
called atoms, or molecules, and there is 
much empty space between, and in, these 
atoms. 


Each atom consists of a central portion, 
called a nucleus of proton, and around this 
proton are grouped many smaller particles 
called electrons. A simple atom may be 
much like our solar system, the sun corre- 
sponding to the proton and the planets, whirl- 
ing around the sun, to the electrons of the 
atom. 

Many atoms are much more complex than 
this picture would lead one to believe. Thus 
the tungsten atom has 74 negative electrons 
grouped about a cluster of nearly 200 posi- 
tive protons, together with over 100 other 
electrons tightly held together. A solar sys- 
tem to be similar to such an atom would 
have to have about 25 times as many planets 
revolving about the sun, as has our present 
system. The hydrogen atom, however, has 
only one electron revolving about its proton, 
so that it is very much like the combination 
of our earth and the moon. The electrons 
are probably in no closer contact with the 
proton than are the planets with the sun. 

ILLUSTRATION 

If we imagine a piece of tungsten, the 
size of a ball, like those used in the ordinary 
ball bearing, magnified to the size of the 
earth, then the atom would be as large as a 
baseball, and an electron would be less than 
one thousandth of an inch in diameter. That 
is, the whole group of electrons and pro- 
ton making up the atom would occupy as 
much space as a baseball, but most oi this 
space would be empty as there would be in 
it, besides the small central nucleus, nearly 
100 small particles much less than one thou- 
sandth of an inch in diameter. 

Insulators and Conductors.—In general the 
electrons that belong to a certain atom stick 
to it very tightly and cannot be taken away 
by another atom; in the same way none of 
the planets which revolve around the sun 
are taken away by other systems in the 
stellar universe. In certain substances, how- 
ever, principally the metals, it seems that one 
electron per atom is more or less free to 
leave the atom. and wander about at will 
among the other atoms and electrons, some- 
times attaching itself to one atom and some- 
times to another. In other substances such 
as glass, rubber, bakelite and porcelain, all 
the electrons are rigidly attached to their 
atoms and cannot move about. These sub- 
stances we call insulators, whereas the others, 
like the metals, are called conductors. 

The Electric Current—If a wire is con- 
nected with a battery, so that one end be- 
comes positive with respect to the other, the 
free electrons, really negative electricity, will 


Part I 


There are few men better equipped than Professor Morecroft to tell the story of the vacuum tube. 

He has related, in a comprehensive manner, how the vacuum tube works and the various roles it plays 

in the radio ficld. This is by no means a theoretical study, but a practical, informative article written 
in a manner which will prove of interest to all. 


be attracted towards the positive end of the 
wire, and they will gradually drift along 
through the crowd of atoms from one end 
of the wire to the other. This drift of the 
free electrons through the substance of the 
wire is called an electric current. This 
motion of the electrons resembles that of a 
troop of men advancing through a woods; 
the individual men go in very irregular 
fashion, going sideways, and backwards even, 
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original De Forest “Audion.” The plate and grid 
leads issue from the top of the tube. 


to avoid rocks and trees, but on the whole 
the troop moves slowly forward. The elec- 
trons drift in much the same manner; they 
bump into the atoms and into one another, 
sometimes going sideways and sometimes 
being bumped backwards, but on the whole 
drifting from one end of the wire to the 
other. 

We can apply this idea of current to the 
ordinary electric lighting system. An indi- 
vidual electron starting out from the :gen- 
erator in the power station may take a 


month or more to make a circuit of the sys. 


tem and get back to the generator; in the 


meantime it has been bumping its way along 
through the wires hung on poles in the 
street, through the house wiring, then 
through perhaps an electric iron or lamp, 
and so back through the wires to the station 

Motion of Atoms and Electrons.—At ordi. 
nary temperatures the atoms of which a body 
is composed are not stationary but have a 
very rapid to and fro motion, going zigzag 
fashion in all directions. They bump into 
one another and bound away much as would 
a lot of tennis balls shaken about in a big 
box. Between the atoms, the free electrons, 
if there are any, bound back and forth with 
even greater velocity. It is this velocity of 
the atoms and electrons that gives the body 
its temperature; at absolute zero temperature 
(about 460 degrees below zero on the Fab- 
renheit scale) all the atoms of a body are 
at rest, 

At ordinary temperature the average 
velocity of the atoms is several hundred feet 
a second. There is a fundamental law of 
physics which says that the free electrons in 
a metal must have the same amount of 
energy of motion as do the atoms. As the 
electrons are so small and light when com- 
pared to the atoms, the average velocity of 
the electrons must be correspondingly high. 
This average velocity of the electrons at 
ordinary temperatures proves to be about 
50 miles a second. 

WHY THINGS GET HOT 


Although we cannot attempt to prove it 
in a non-mathematical article of this kind, 
it is a fact that the temperature of a body 
is measured directly by the amount of «- 
ergy expended by the motion of the atoms 
that make up the body; the greater the mo- 
tion of the atoms and electrons the hotter is 
the body. Anything that increases the avet- 
age velocity of its atoms will correspond- 
ingly raise the temperature of the body; !! 
a piece of iron is hammered vigorously the 
iron and hammer both heat up, because the 
average speed of the atoms of which each 
is composed has been increased by the blows 
If two bodies are rubbed together, as 112 
bearing, the shaft and bearing metal both 
get hot because the friction between the two 
has increased the average velocity 0! the 
atoms. 

Metals Are Porous—Anyone who lis 
grasped the ideas set forth thus far w! 
have reached the conclusion that what seem 
to be a hard and dense metal is realy 
nothing of the sort, but a collection of co 
plex particles, each of which in itself reset 
bles a solar system, with the electro 
revolving about the proton; there 15 al 
empty space between the atoms and also" 
the atoms themselves. From this viewpolt 
it is reasonable to believe that small per 
ticles, such as individual electrons oF atoms 
might be shot right through a piece 0 metal 
if they have sufficient velocity. Such 
really the case. These high-speed -_— 
go right through sheets of metal. ’ 
shoot through the spaces between the atoms 
or perhaps right through the atoms 
selves. 
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WHY AN ELECTRIC CURRENT 
HEATS A WIRE 
When a wire is carrying current, the free 
electrons are forced to drift along the wire. 
Hence, in such a conductor, the electrons 
have an additional velocity as well as the 
irregular motion due to the temperature of 
the body. As the electrons crowd their way 
glong the conductor, they bump into the 
atoms and other electrons more vigorously 
than they would if there were no current 
in the conductor; due to this effect the 
average velocity of the atoms will increase 
when the conductor carries current and will 
increase with the amount of the current. 
This accounts for the heating of a wire 
carrying current, such as the filament of an 
incandescent lamp; in such a filament the 
intense heat is caused merely by the elec- 
trons pushing their way along the wire and 
so bumping the atoms and speeding them up. 


WHAT “EVAPORATION” IS 


We all know that such substances as 
water or gasoline will evaporate in an open 
dish, Just what is evaporation from the 
viewpoint so far presented? Perhaps you 
have seen a swarm of bees hanging in a 
cluster from the limb of a tree; the writer 
has often cut off such a limb, carried the 
swarm to the front of a new hive, and 
shaken the bees off on the ground. They 
will roll over the ground in a layer perhaps 
100 bees thick, almost like thick molasses 
and will gradually move into the entrance 
to the new hive; but if the queen has been 
lost, they will start to fly back into the 
air. So we have on the ground a mass of 
bees, perhaps half a bushel, corresponding 
to a liquid in their motion, and, leaving the 
surface of this mass, are the individual bees 
taking wing. We may say that the bees are 
“evaporating” as they leave the crawling 
mass on the ground and fly up into the air. 

This is a fairly good picture of what 
happens at the surface of a liquid. Most 
of the atoms of the liquid stay in the mass, 
but some of those at the surface, having 
sufficiently high velocity, will fly away from 
the liquid all together, in spite of the effect 
that the rest of the atoms of the liquid try 
to hold them in. The high speed atoms at 
the surface break away and become free 
individual atoms of the substance floating 
about among the air atoms at the surface of 
the liquid, gradually bumping their way 
through the air atoms and so away from the 
liquid. It is these individual atoms that 
break away from the surface of the liquid 
and cause it to evaporate. 

It is evident that those atoms at the sur- 
face with the highest velocity are the most 
likely to break away from the pull of their 
companion atoms, and such is always the 
case. In evaporation it is the fast ones that 
get away. It follows, therefore, that as the 
high speed atoms get away, those left behind 
will have on the average a lower velocity 
than before evaporation began to take 
place; but lower average velocity of the 
atoms means a lower temperature, and we 
know that this is just what occurs when a 
liquid evaporates. Alcohol allowed to evap- 
orate from the hand will cool several de- 
grees; liquid air left free to evaporate will 
so cool down that what is left behind 
actually freezes, 

Effect of Temperature on Evaporation.— 
The higher the speed of the atoms the more 
ikely are they to break away from the 
attraction -of their companions and so 
tvaporate; thus hot water evaporates much 
more rapidly than cold water. Metals 
evaporate very slowly at ordinary tempera- 
pin but as they are heated the rate of 

poration increases. If the metal is sur- 
founded by air it will generally oxidize be- 
ore reaching a temperature at which appre- 
= .©vaporation takes place; but if the 

Sina vacuum it will actually evapor- 
sate or boil away just as do liquids. In the 
ty electric lamp the tungsten is so 


hot that appreciable evaporation takes place; 
the metallic vapor condenses when it 
reaches the comparatively cold walls of the 
glass bulb. This is the black deposit of 
tungsten visible in the bulb of any tungsten 
lamp which has run a thousand hours or 
more. 

Evaporation of Electrons——About 20 years 
ago it was predicted by Richardson that if 
a metal were sufficiently heated, not only 
would it evaporate, but electrons might be 
made to evaporate from the metal also. 
Moreover, it was evident that the electrons 
would be the same in kind, no matter what 
metal was heated. As the electrons move 
so much faster than the heavier atoms it 
was predicted that the electrons would 
evaporate at a lower temperature than would 
the atoms of the metal itself, and such 
proves to be the case. In a good vacuum 
(space from which practically all air or gas 
has been pumped out) a glowing piece‘ of 
tungsten, platinum or similar metal may be 
maintained at a white heat for thousands 
of hours without appreciable evaporation of 
the metal itself; yet in one hour the num- 
ber of free electrons evaporated is several 
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times as great as the total number of free 
electrons in the piece of metal. Of course 
as the free electrons evaporate, others must 
be supplied to take their place, as will be 
explained later. 

ffect of Gas on Evaporation.—In order 
to get appreciable electron evaporation it is 
necessary that the space surrounding the 
hot metal, from which the electrons are being 
emitted, be very well evacuated, not only to 
prevent the metal from oxidizing, but be- 
cause of the effect of the gas on the 
electrons that- are trying to leave the hot 
surface. The mass of the electron is so 
extremely small that if it collides with an 
atom of any kind it bounds backwards at 
about the same velocity with which it was 
rushing forward. This action is the same 
as when a tennis ball collides with a can- 
non balf going in the opposite direction; the 
path of the cannon ball is scarcely disturbed 
by the collision, but the tennis ball bounds 
back -in about the same way it weuld have 
done had it struck against a rigid ‘wall. Thus 
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Fig. 1. The atmosphere surrounding a hot tung- 


sten filament contains, aside from the electrons, 
atoms of gas (a) and atoms of tungsten (b). 


if there are any atoms of gas surrounding 
the hot metal, the electron bounding out of 
the surface of the metal strikes against these 
atoms and so bounds right back into the 
hot metal from which it has escaped. The 
gas thus acts as a screen surrounding the 
hot metal, pushing the electrons back into 
the metal as fast as they escape. 

Effect of Surface Condition—We know 
that if the surface of water is covered with 
a layer of oil the water is effectually pre- 
vented from evaporating. A similar effect 
is often noticed when studying electron 
evaporation, other things taking the place 
of the oil layer. Thus, if some certain gas 
sticks to the surface of the hot metal (such 
gas is said to be “absorbed”), it may prac- 
tically stop the electron evaporation, whereas 
certain other gases have no effect at all. 
Langmuir and his co-workers in research 
have done most thorough work in investi- 
gating these effects of different gases in a 
vacuum tube; those especially interested 
should consult the scientific journals where 
such work is reported. 

Effect of Oxides—As noted above, cer- 
tain impurities on the surface of a hot metal 
prevent electron evaporation, yet Wehnelt 
discovered that certain oxides, spread over 
the surface of the hot metal, very much 
increased the rate of emission. Van der 
Bijl and his associates have developed this 
phase of the question and have produced an 
oxide-coated platinum filament that gives 
profuse electron emission at temperatures 
much lower than required for pure plati- 
num or tungsten filaments. To get much 
emission from pure tungsten the metal must 
be at a dazzling white heat, whereas a 
properly coated oxide filament will give the 
same amount of emission at a dull red heat. 
An oxide-coated filament should never be 
raised to a temperature hotter than that 
which gives a dull yellow color; otherwise 
the oxide coating will be spoiled. 

Electron Atmosphere—The evaporation of 
electrons from a hot surface is pictured in 
Fig. 1, the small dots representing electrons, 
the larger circles a, a, a, representing some 
gas atoms, and the still larger circles b, b, b, 
representing some tungsten atoms which 
have evaporated with the electrons. It must 
of course be remembered that no matter how 
well the containing vessel has been pumped 
there will always be many gas atoms left in 
the vessel, around the filament. If there is 
no action pulling the electrons away from 
the hot surface from which they have come, 
the height of the electron atmosphere repre- 
sented in Fig. 1 will be only a few hun- 
dredths of an inch. Unless the metal is 
above a dazzling white temperature, but few 
electrons get more than five hundredths of 
an inch from the surfate. before they slow 
down and then fall back into the hot metal. 


THE STRANGE DISCOVERY THAT 
EDISON MADE 
The first observer of the effect of elec- 
tron evaporation was Thomas A. Edison. 
In the early days of incandescent lamp manu- 
facture he noticed a peculiar action that 
could not be Satisfactorily explained at the 
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Circuit for illustrating the “Edison effect” of 
electron evaporation. 


time. In an ordinary incandescent lamp 
bulb he introduced an extra plate, having a 
connecting wire to the outside of the bulb, 
as shown in Fig. 2. Edison noticed, when 
the filament was incandescent, that if this 
plate were connected through a _ galvano- 
meter to the negative side of the battery 
heating the filament, no current flowed 
through the galvanometer, but that if the 
wire a were connected to the positive side 
of the battery, the galvanometer showed that 
a current was flowing. This current stopped 
as soon as the filament cooled down, show- 
ing that it was an effect depending upon the 
temperature of the filament. Although the 
phenomenon could not be explained at that 
time we know that it was due to the elec- 
trons evaporated from the carbon filament. 
When the plate was connected to the nega- 
tive end of the battery it offered no 
attraction to the electrons coming off the 
filament, but when made positive by being 
connected to the positive end of the filament 
it did attract the electrons, and so caused 
current to flow. 

It is to be noticed that this current is due 
to the electrons evaporating from the fila- 
ment, streaming across the vacuous space 
between the filament and plate, entering the 
plate, then drifting along through the wire 
and galvanometer, back into the filament, 
and so re-evaporating and starting on their 
course once more. The same electrons will 
evaporate many times if the filament is 
kept heated long enough. 

For 20 years the “Edison effect” was 
known, but not used until Dr. Fleming, 
working with Senatoré Marconi in his early 
radio experiments, got the idea of using it 
in place of the coherer, as a detector, or 
rather a rectifier, of the high frequency 
signals. 


HOW FLEMING APPLIED EDISON’S DIS- 
COVERY IN RADIO 

In the upper part of Fig. 3 are shown 
three groups of high frequency waves such 
as would be sent out by three spark dis- 
charges at a transmitting station sending out 
spark-wave telegraph signals. The fre- 
quency, or number of reversals per second, 
of the current set up in the transmitting 
antenna, and the corresponding current set 
up in the receiving antenna, might be 
1,000,000 cycles per second and the number 
of these groups per second perhaps 1,000. 
As the ear cannot hear 1,000,000 vibrations 
per second, but can hear 1,000 vibrations per 
second, it is neeessary to use in the receiving 
circuit some apparatus which will give one 


fig. 4 


Showing how vioning used the Edison effect to 
make a useful piece of radio apparatus, the Flem- 
ing valve or rectifier. 


impulse to the telephone diaphragm for one 
group of waves. If in series with the tele- 
phones there is some device which permits 
current to flow only in one direction (a 
device called a “rectifier’) the current in 
the telephone will look as shown in the 
lower curve of Fig. 3. Each of these cur- 
rent pulses consists of a rectified (and 
smoothed out) group of waves of the upper 
part of the figure. Each of these current 
pulses will give one pull to the telephone 
diaphragm, and so the groups of high 
frequency waves, through the rectifier, do 
give in the telephone an audible tone of 
1,000 vibrations, which is a musical note of 
that frequency for which the ear is most 
sensitive. In other words, the Fleming valve 
passed spurts or gushes of electricity instead 
of a steady stream, and these gushes came 
slowly enough to enable a telephone receiver 
to respond with an audible musical note. 

Action of the Fleming Valzve—Fleming 
used the Edison effect to detect radio sig- 
nals in the manner shown in Fig. 4. The 
filament F, was heated by battery 4, the 
extra electrode P, which we shall call the 
“plate,” was held at positive voltage, or 
potential, by battery B. Whatever electrons 
flowed to the plate returned to the filament 
by going through the telephones D. When 
a signal (high frequency wave-train as in 
upper part of Fig. 3) came in, the voltage 
between P and F was alternately raised and 
lowered about the average value maintained 
by battery B. 

The plate current 


current 


(amount of 


Current in receiving circuit 
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When a high frequency vol age is received, the | 


crm current of the valve alternately rises and 

alls; 

average current through the phones is increased 
by the signal. 


signal. The noise given off by the phone 
will be just the same, however, as it is for 
the current shown in the lower part of Fig. 3 


The foregoing analysis has been made on | 
the assumption that the telegraph signal re. | 


ceived was sent out by a spark transmitter, 
and we have shown that a musical note js 
heard in the receiving telephones which has 
a pitch fixed by the number of sparks per 
second at the transmitter station. In case 
a radio telephone signal is being received the 
voltage impressed on the plate of the Fleming 


eee 


is connected 
in series with 
the telephones, 


the upper 
curves, will 
give through 
the telephones 
pulses of cur- 


rent, as shown 
in the lower 


Fig. 3 


from filament to plate caused by electron 
evaporation from F) varies with the plate 
voltage about as shown in the full line 
curve of Fig. 5; the signal voltage is shown 
below and the corresponding plate current 
shown to the right. It will be noticed that 
while the plate voltage increases and de- 
creases symmetrically about its average 
value, which is the voltage of battery B, the 
plate current variation is not symmetrical 
about its normal value, owing to the curva- 
ture of the plate current curve. The aver- 
age plate current, which flows through the 
phones, is indicated by the dotted line and 
shows an increase during the time the wave 
train lasts. From this it follows that if a 
series of wave trains similar to those shown 
in Fig. 3 is impressed on the antenna cir- 
cuit of Fig. 4 the phone current will show 
a “hump” for every wave train; hence 1,000 
humps per second, and this will give a note 
of 1,000 vibrations per second in the phones. 


It will be noticed that when using the 
Fleming valve for a detector there is cur- 
rent flowing through the phones all the time, 
whether there is a signal coming in or not. 
But if a steady current flows through a 
telephone receiver no noise is sent off from 
the diaphragm at all; it is the changes of 
current only that cause the diaphragm to 
vibrate and sound. 


When using a crystal detector no current 
at all flows through the phones until a signal 
is coming in, so the current will be about 
as shown in the humps of Fig. 3. When 
using the Fleming valve the phone current 
looks as shown in Fig. 6. There is always 
a large current flowing, and on the top of 
this are the humps of current caused by the 


curves, 


OL 


valve will be a very high frequency current, 
the amplitude of which follows the shape of 
the voice-wave acting at the transmitting 
station. In such a case the current through 
the phones will be somewhat as shown in 
Fig. 6, but the humps in the current will nt 
be regular and smooth but of a frequency 
and shape fixed by the pitch and quality of 
the voice acting at the transmitter. 


DE FOREST INTRODUCES THE GRID 


Probably the greatest single step in the 
advance of radio communication was due to 
De Forest. He conceived the idea of intro- 
ducing into the Fleming valve an extra 
electrode in the form of a lattice or grid 
this grid being so placed that electrons on 
their way over from the filament to the plate 
had to pass through it. Other names for this 
“three electrode valve,” in more or less com- 
mon use, are the audion (De Forests orig 
inal name) oscillion, radiotron, pliotron ate 
triode. The last named seems to be the mox 
applicable of the lot. Rear 
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Timely Notes on Aerial (nstallations 


By HAROLD JOLLIFFE 


Very few novices realise the importance of a good aerial installation. : 
distance stations will never reach the receiving set if the aerial is poorly insulated or strung close to large 


metallic objects. 


HEN the average man-in-the- 

street decides to install a radio 

receiving set for the purpose of 

listening to the various programs 

of music, stock reports, educa- 
tional matter and lectures that are being 
broadcast hourly for his amusement and 
edification, he is, almost without exception, 
ina very great hurry to get his outfit set up 
and in working order. In the majority of 
cases he has listened in on receivers belong- 
ing to friends and by so doing has become 
inoculated with the ever-contagious radio 
germ. Therefore, he does not rest until his 
own set is in operation. 

In a way, this is natural and pardonable, 
for it is logical to assume that he is eagerly 
anticipating the novelty of experiencing the 
thrill of listening to what is transpiring at 
some point many miles away, when he him- 
self is comfortably seated in his favorite 
chair, with friendly pipe or a good brand of 
cigar at hand, before a glewing fire in his 
own home. It was this thrill that captivated 
the majority of us when we first delved into 
the ramifications of the fascinating and in- 
structive hobby, whether we are of the old 
or the new school. It is still this particular 
phase of radio which continues to offer the 
greatest appeal and which, without the 
shadow of a doubt, places the reception of 
distant broadcast concerts far above all else 
as being the most popular form of home 
entertainment and pastime. For the be- 
ginner, the novelty has not yet lost its keen 
edge, so the quicker he can get his receiver 
working the better he likes it. 

All very well. But—here’s where the rub 
lies: Walk along a street in any fair-sized 
town and take note of some of the aerials 
that adorn the house-tops. In most cases, 
they are crude looking affairs that required 
no more than a half-hour to erect. In many 
instances, they have been installed with the 
intention of listening to a concert the same 
evening. No description is necessary; you 
have all seen them. Not a thought given to 
appearance, or efficiency for that matter. It 
shows what some people think of their prop- 


Ts it 
hecessary to say that the man with 
much better results A a 


The feeble currents from long 


Mr. Jolliffe has taken up all the important considerations in this article. 
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Very, very poor practice, All these aerials are parallel to each other, consequently each person interferes 


with the reception of his neighbor. 


erty when they stick up something that looks 
as if it were intended to catch sparrows and 
not radio waves, on top of a beautiful house. 
They’re in too much of a hurry to listen in 
and consequently will not take time to do 
a neat job. The whole idea seems to be to 
get the aerial up as quickly as possible and 
then go down and listen to So-and-So’s 
Gloom Dispellers. As an acquaintance of 
the writer’s recently said, “I’m going to put 
up a decent aerial next Saturday afternoon, 
but this will have to do for the present as I 
expect the crowd over to-night to hear the 
Jazz-bow Six from station XYZ.” 


the single wire aerial, well insulated and well supported, gets 


than the man with the small, uninsulated, poorly supported two-wire aerial? 


These aerials should be at right angles to each other. 


THE USUAL METHOD 


A great many of them, unfortunately, are 
of the same procrastinating, put-it-off-until- 
to-morrow, attitude in that they’re going to 
put up a better aerial “just as soon as I’ve 
listened to a few concerts.” But, somehow 
they never seem to progress past the “think- 
ing about it” stage. The excuses they put 
forward are many and varied. Although 
many of them, doubtless, really do intend to 
make a few improvements, the original in- 
stallation, in nine cases out of ten, is never 
improved upon, but is permitted to display 
itself prominently, for all to see, as a monu- 
ment to the owner’s sloppy, careless, don’'t- 
give-a-darn nature. 

Viewing the matter from a different angle, 
ie., from the standpoint of efficiency, the fol- 
lowing presents itself as being worthy of the 
deepest consideration to those who are in 
the game for the greatest possible results: 


It has been said time and again that the 
best results are obtained only by the intelli- 
gent use of the best apparatus procurable. 
This is an oft-repeated statement, but the 
more it is propounded the truer it becomes 
and it applies not only to the receiving 
equipment proper, but also to the antenna 
system. It may be said that the receiving 
range of any type of receiver, in connection 
with which no radio frequency amplification 
is employed to boost the weak signals before 
they are rectified, depends entirely upon the 
efficiency of the aerial when other condi- 
tions such as geographical, atmospheric, 
power of distant transmitter, skill of receiv- 
ing operator, etc., are equal. This applies 
most emphatically to receivers of the crystal 
detector type and to non-regenerative audion 
outfits. The aerial must be efficient if the 
reception of long-distance stations, theoretic- 
ally within the range of the receiver, is de- 
sired 


(Continued on page 1664) 
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Possibilities of Uniaue Receiving Circuits 


By MORRIS S. STROCK 


ASST. PHYSICIST, BUREAU OF STANDARDS 


Fig. 3. 


N Fig. 1-A is shown, in conventional 

form, a grounded vertical antenna, a 

vertical oscillator. Such a device has a 

natural period of oscillation which de- 

pends upon certain electrical character- 
istics, which in turn are influenced by its 
height or length. If, while a transmitting 
station is emitting radio waves, the height of 
the vertical oscillator could be varied, it 
would for some particular height become 
“tuned” to the transmitting station and oscil- 
late. at the same frequency. A high electri- 
cal potential would then be manifested at its 
free end. 

A method of varying the height of the 
antenna, electrically speaking, is to insert in 
it a coil of wire so constructed that its induc- 
tance can be varied. This is conventionally 
shown in Fig. 1-B. Now if the inductance 
of the coil be increased, the physical height 
of the antenna must be proportionally de- 
creased if it is to remain in tune with the 
transmitting station. .We may then still 
further increase the coil inductance until the 
antenna becomes squeezed down in compact 
form. In effect. it is an antenna; actually, it 


A very interesting outline of experiments with ne 
Strock, of the Bureau of Standards Laboratories. 


Apparatus used in the indoor experiments. 


The vertical wire at the left of the battery B is 
connected to earth. 


is a grounded conductor which can be tuned. 
If the free end of this conductor which has 
a high electrical potential, be connected to 
the grid of an electron tube, we might expect 
the effect to be registered in the plate cir- 
cuit of the tube. 

The writer proposes the discussion just 
given as a basis for experiments with aovel 
receiving circuits. Reception circuits in gen- 
eral are described in numerous radio articles 
and most of them have been tested and 
proven to be reliable. To the experimenter, 
the fascination of trying out such circuits 
is usually lost, since many of them are sub- 
stantially the same and the results may be 
very well predicted in advance. Most radio 
articles also assume that the open antenna 
(or aerial) and the coil antenna (also called 
loop antenna or radio compass) are the only 
means of intercepting the radio waves. 

Im this article are described experiments 
which gave code reception from a distance 
of 200 miles without an antenna or loop 
antenna. In making this statement, the term 
loop antenna is defined. as any coil of wire 
having directional properties. In other ex- 


w forms of receiving circuits carried on by Mr. 
This opens up a new and colorful field of endeavor 
for those absorbed in the art of radio reception. 


periments which gave improved results, the 
loop antenna was used in conjunction with 
the original circuit. The complete scheme 
of connections is new—at least the writer 
has never heard of such circuits being used, 

Eventually some of the circuits were com 
bined to give an effect such that the abso. 
lute direction of the transmitting station 
could be determined. This idea was the 
basis of a patent which was dedicated to 
the public as explained at the close of this 
article. However, only the most signif. 
cant results are submitted in this article s9 
that the person who is interested in experi- 
menting may use these novel circuits as a 
basis for others Just now the numerous 
broadcast stations offer a great advantage 
in making such experiments. Indeed, it 
should be possible to obtain some interesting 
results with relatively insensitive apparatus, 

APPARATUS USED 

Some of the experiments were made in the 
open air, while others were made in the 
laboratory. The apparatus used in these out- 
door and indoor tests will now be briefly 
described. 


The outdoor experiments were made ina | 


fairly unolstructed location, there being no 
trees, buildings or other obstacles closer than 
75 feet. The apparatus, exclusive of that 
which will be specially mentioned later, is 
shown in the photograph, Fig. 2, and in- 
cluded a variable inductor (I), a variable 
condenser (C), a six-tube detector-amplifier 
(M), telephone receivers (T), “A” battery 
(A) and “B” battery (B). The amplifier 
consisted of three stages of radio frequency 
amplification, a detector, and two stages of 
audio frequency amplification. The “A” bat- 
tery was insulated from the ground, but oc- 
casionally it was placed on the table. This 
had no effect upon the received signals other 
than necessitating a slight readjustment of 
the tuning units. 

The indoor experiments utilized the same 
apparatus, but instead of being placed ona 
table it was arranged on a horizontal shelf 
at the center of a four-foot loop antenm 
which rotated about a vertical axis, as shown 
in Fig. 3. “A” and “B” batteries were placed 
on the lower part of the rotating framework. 
A ground wire was led by a circuitous route 
to the apparatus. 


GROUNDED INDUCTOR TO INTERCEPT 
WAVES 


All experiments in this group employed the 


be 


A FIG. 2 


The electrical height of the ground F 
antenna shown at A can be changed by the & 
sertion of a coil of wire as.at B. 
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connections shown at Fig. 4. This applies 
the voltage from the tuned inductor to the 
grid of the electron tube. The inductor acts 
as an antenna 1n extremely compact form. 
The amount of energy which the device 
picks up from the radio wave depends mostly 
upon its vertical height measured. from the 
point where the ground connection forms 
contact with the true conducting earth. Al- 
though the device is, in effect, an antenna, 
its physical dimensions are too small to make 
this definition acceptable. | ; 

In the very first experiment, signals were 
received by carefully adjusting the inductor 
and variable condenser (Figs. 2 and 4). In 
this and most other outdoor tests, the table 
was placed over a Wire screen about eight 
feet square to which was attached the 
ground wire. This wire was sometimes con- 
nected to a water faucet, but the intensity 
of received signals was about the same. The 
signals were received from a code transmit- 
ting station 200 miles distant and their wave- 
length was about 2,700 meters. The signals 
were of very good audibility, about one-half 
that which could be obtained from a four- 
foot loop antenna connected as convention- 
ally shown in Fig. For best signal 
strength the variable condenser (Fig. 4) was 
set at a very low capacity. When a length 
of insulated wire was connected to the grid 
amplifier terminal and allowed to lie upon 
the screen, a tendency of the circuit to be 
noisy and unstable was very much reduced 
and when the inductor was carefully read- 
justed the signal strength was the same as 
before. This wire was probably acting as a 
very high resistance and permitted some of 
the excessively high potential charge of the 
grid to leak away. It is interesting to note 
that when the inductor as a unit was turned 
about in various positions, the signals did 
not change in intensity, which showed that 
there was no directional effect and that there- 
fore the device was not acting as a loop 
antenna. 

A little variation of the tests just described 
was afforded by connecting the variable con- 
denser in series with the wire leading to the 
grid amplifier terminal. Just about the same 
results were obtained, although it was neces- 
sary to use the condenser at a rather high 
setting. 

INDOOR WORK 

Some effects obtained indoors with the 
apparatus arranged as in Fig. 3 but using 
the same circuit as Fig. 4 may be interesting. 

Since the floor of the laboratory is several 
feet above the ground, and since the shelf of 
the rotating framework upon which the in- 
ductor was placed was several feet above 
the floor, one might expect to pick up a 
greater amount of energy. This was indeed 
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Fig. 2. 


Apparatus used in most of the outdoor experiments. 
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The wire near the left table leg ccnnects 


to a metal screen on the ground. 


found to be the case, as evidenced by the 
fact that the same station received in the 
outdoor tests could usually be tuned in so 
as to give a louder signal than the loop 
antenna itself, connected in the ordinary 


manner,—that is, as shown in Fig. 5. The 
LO0P 
ANTENNA 
DETECTOR 
AMPLIFIER 
oO) 
CONDENSER w 


FIGLS 


The manner in which a loop aerial and variable 
capacity are usually connected to a detector or 
amplifier unit. 


adjustments were more critical than in the 
outdoor tests; this could probably be 
attributed to a considerable number of elec- 
trical disturbances in the vicinity of the 
laboratory. 

An interesting measurement was made 
upon the intensity of atmospheric disturb- 
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ances (static). Using the settings of the 
inductor and condenser, which tuned in the 
station just mentioned, an audibility meter 
gave a static audibility reading of 800; the 
same amplifier was then connected to the 
rotatable loop antenna as ordinarily used,— 
that is to say, as shown in Fig. 5,—and a 
second audibility measurement of static gave 
a reading of 1,000. 

Static effects an oscillatory system by 
shock excitation, that is, it sets it into 
oscillation at its own natural period and 
since the special connection to the grid was 
found too sensitive in adjustment, it might 
be expected that such a system would be 
greatly affected by atmospherics. In addi- 
tion, static disturbances may usually be as- 
sumed to come from all points, but the loop 
being directional would not be sensitive to 
all these disturbances. Although the audi- 
bility meter is a rather inaccurate device, 
particularly when measuring sounds of such 
varying intensity as static, still there was 
enough difference in results from the two 
circuits being compared to be noted readily. 

Simming up the tests just described, it 
may be stated that this novel circuit has 
some interesting possibilities. Although it is 
critical in adjustment, it seems to intercept 
more energy from the wave than a loop 
antenna of average size; the sensitivity of 
the system is increased by increasing the 
height of the apparatus above the ground. 
In passing, it should be noted that the inser- 
tion of something in the form of a very 
high resistance,—such as the cotton insula- 
tion of a wire,—across the condenser termi- 
nals, makes the circuit more stable. The 
next group of experiments combines this cir- 
cuit with the loop antenna, 


COMBINING A GROUNDED INDUCTOR 
AND A LOOP ANTENNA 


All experiments in this group, used the 
circuit shown at Fig. 6 (conventional form 
of Fig. 4), in combination with a single con- 
nection from a loop antenna; that is, the 
Circuit conventionally shown in Fig. 7 was 
employed and the actual arrangement of the 
apparatus (indoors) is shown in Fig. 4. 
Here the voltage from the tuned loop an- 
tenna is combined with the voltage from the 
inductor. The former voltage is applied to 
the filament; the latter voltage is applied to 
the grid. Thus although the loop antenna is 
used, its method. of. connection is different 
from that ordinarily employed. 
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Experiments involving this circuit gave 
further interesting results in that it was 
less difficult of adjustment and the signal 
strengths were usually better than those ob- 
tained from tests in the preceding group; the 
signal audibilities were also, in most cases, 
quite noticeably better than those obtained 
irom the ordinary loop antenna connection 
of Fig. 5. It must not be inferred from 
this that the new circuits are at par with the 
loop antenna, for although the circuit of Fig. 
7 was less difficult to tune than the grounded 
inductor previously employed, it was, never- 
theless, very critical in adjustment. Quite 
aside from this is the added objection that 
the special circuits were, at best, noisy. The 
point to be stressed is that when adjust- 
ments were properly made, these circuits did 
give better signal audibilities than the ordi- 
nary loop antenna. 

A little detailed explanation of the tests 
involving the circuit of Fig. 7 will now be 
given; all of these tests were made in the 
laboratory. 

In the first experiment it was noted that 
when the loop antenna (Fig. 3) was oriented 
for a maximum signal its plane was in align- 
ment with the transmitting station, this be- 
ing the same directional effect obtainable 
with the ordinary loop antenna connection. 
It was further noted that rotating the loop 
antenna through 180 degrees produced at 
times a different signal intensity in the new 
position. This was most probably due to a 
shifting phase relation between the voltages 
applied to the grid and filament. The sig- 
nals used in this experiment were received 
from a distance of 70 miles and had a wave - 
length of 600 meters. These results were 
later confirmed on signals of undetermined 
origin and having a wave-length of 1150 
meters. Again, signals of a wave-length of 
1,600 meters were received from a distance 
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Connections which give a louder signal than the 
loop antenna, when the inductor was critically 
tuned. 


Finally, a number of separate tests were 
made upon a 2,700-meter station 200 miles 
distant, giving further confirmation of the 
results noted above. 

A result of special interest was obtained 
in one of the tests made above, wherein 600- 


meter signals were being received; when 
the wire connecting the inductor to the 
ground was removed, the signals became 
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Schematic connections of circuit which utilized 
voltages from loop antenna and grounded inductor. 


faint, but they were still readable. When 
this wire was again connected and the wire 
leading from the other inductor terminal to 
the grid amplifier terminal was removed, the 
signals were lost. Quite evidently the un- 
grounded inductor was picking up an eppre- 
ciable amount of energy! 

The summarizing of these tests is actually 
included in the introduction to this group, 
yet one point 1s well adapted for a con- 
cluding statement, namely, that the addition 
of the loop antenna to the original circuit 
gave somewhat more satisfactory results. 

MODIFICATIONS OF THE TWO 
CIRCUITS USED 

Under this heading experiments are 
described which used practically the same 
apparatus as described at the beginning of 
this article. By referring to the photo- 
graphs it will not be difficult to understand 
its arrangement. 

The first experiment of this group was 
made out of doors. In addition to the usual 
equipment, a loop antenna consisting of five 
or six turns of wire on a wooden frame 
nine by four feet, was employed. This is 
not shown in Fig. 2, but the wiring of the 
complete circuit is shown in Fig. 8. Here 
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the ordinary loop antenna connection is useq 
in conjunction with the inductor tuned t 
earth; therefore, it seems that the system 
should be tunable so that it would act bot, 
as a loop and as an antenna. This js the 
only connection scheme described in this 
article which does not apply the voltage from 
a tuned resonant circuit directly to the grid 
of the tube. With this connection, 600-meter 
signals were received from stations about 70 
miles distant; the signals’ audibilities were 
not compared with those obtained from the 
loop antenna alone; the particular result 
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achieved is, however, summed up as follows: 

By properly tuning the inductor, the loop 
antenna was made to act both as a loop an- 
tenna and as an ordinary antenna; it could 
then be held in any position, except. hori- 
zontally, without greatly affecting the signal 
intensity. When the condenser was detuned 
the signal strength was decreased because 
the effect from the loop antenna was lost. 
The results show that both loop antenna and 
ordinary antenna effects were manifested. 

The last two experiments were made in the 
laboratory and as they are rather closely 
related, they will be discussed so as to em- 
phasize this relationship. 

It has been shown that a rather sensitive 
arrangement may be obtained by applying 
the voltage from a tuned circuit indepen- 
dently to the grid terminal of the amplifier 
as for instance, in the case of a «rounded 
inductor tuned to resonance with the received 
wave (Fig. 6). It was also shown that if 
the inductor be shunted by more than a very 
small capacity, its sensitivity is lost. Apply- 
ing these ideas to the loop antenna, the cor- 
nections were made as shown conventionally 
in Fig. 9. When the condenser was properly 
adjusted, signals from a 2,700-meter station 
could be easily read. The loop antenna gave 
a directional effect, but the signal intensity 
was considerably less than that obtained 
from the ordinary loop antenna connection 
When the ground wire was removed, the 
signal was but little changed. 

These results were rather to be expected, 
but they strengthened the idea that very 
good results should be obtained if one term 
nal of the tuned loop antenna could be 
applied to the grid as before, provided that 
some means could be used to increase the 
voltage impressed upon the grid. Accord- 
ingly, the connections shown in Fig. 10 were 
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Wired Radio Experiments for Amateurs 


By OR. KARL ROTTGARDT* 
PART Il 


N the previous article of this series, a 
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system of wired radio communication 

used between central and sub-power ain 

stations and also arranged - such a — 

ea at it W 5 in con- n this trans- 

manner that it hing be ae ton 2 
junction with ordinary ine telephony, was the Heising 
described. The details of the method by system of 
which the high frequency waves generated pees peel r 
by an ordinary thermionic valve oscillator One tube acts 


them up at the receiving station and the. use 
of different wave-lengths for eachtransmitter ow. 
in order that simultaneous two-way conver- 


E : s a 

were transferred to the high tension lines as an cecilia. € 
thi , > e. ick tor and one as 

as well as the method which was used to pick peers Baty 


sation could be carried on, was thoroughly 
described. 
This article details some methods through 
which the amateur may carry out further phonic messages, from straying off out of 
the house and going, without permission, to 
his neighbor, who is on the same circuit. 
This is effected by putting a high frequency 
choke coil between the electric meter and 
the point where the house circuit connects 
an with the main power line. The choke coil 
UG, will naturally affect the house system and, 
therefore, the one selected must have the 
| lowest possible ohmic resistance in order to 


> 
ay 
q = A cause the least effect. That is to say one 


TRANSMITTE. 


¢; must be used that has a large iron core or 
jacket, with very few turns of wire and that 


of large cross-section. It is advisable to 
keep the ohmic resistance of the choke below 


one ohm. 
b; The following observations are restricted 
to direct current installations. 
Ss Our amateur lives in the dwelling B, and 
—ilt has three rooms at his disposal; in each, 


there is a socket. In room No. 3, with 

Fig. 3 socket 3, is his laboratory. The proposi- 

tion is, in the simplest possible aspect, to 

Transmitter using the grid system of modulation. talk through the medium of electric waves 
The lighting cect pagel cog voltage and = over his house wires from one room to an- 
, other. Here again the simplest problem is 

for him to speak only from room No. 3 


investigations along the same line. Various 
protective precautions, as well as the values 
for various circuits and hints as to opera- 
tions will be given in this, the second article 
of this series. 


The principle of wireless telephony on high A 
tension lines was explained in a former 
paper. Everyone who is interested in the prob- Fig. 4. 
lems of this system of telephony has not an Working circuit of the transmitter. ‘‘A” is the 
electric station at hand with transformers same oscillating circuit shown in Fig. 3. 


and appliances similar to those described be- 
ore. He must, therefore, look for a substitute and to be heard only in room No. 1 or No. 
field for his experiments. He generally has 2, This example will be enlarged upon. 
such a field available in the electric light The next step is to insure the power lines 
conductors in his own home. (See Fig. 1.) against short circuiting. Accordingly, every- 
Ba ch socket in the different rooms may serve where between the plug and the radio ap- 
fe an electric station, The leads running paratus there is connected in the circuit a 
fom socket to socket are his high tension amp of the circuit voltage, together with 
gaa and it is his work to connect a fuse of small value. The lamp will not 
a ae, apparatus to lamp or to give normal incandescence, as the current it 
poe hd therewith to speak from room to passes is far too slight for its regular bril- 
= or perhaps, from house to house. liancy. 
is oe experiments can be started, it As transmitting tube, an ordinary receiv- 
Bass oves tj to prevent the waves which jng tube—for example, a UV-201—may be 
ver his light wires carrying the tele- ysed with 100 volts potential, applied to the 


Socker plate. This voltage will give quite adequate 
, Lamp oscillations. Naturally, smaller tubes may 
> be adopted; only due regard must be had to 


the plate potential they will stand. If, as in 

Fig. 3, the potential of the house circuit is 

to Apparatus taken as the plate potential, caution should 
be used to see that the smaller tubes will 

yy ‘“ — the 100 th — rer 
oming now to Fig. 3, the positive lead o 

Safety fuses the lighting circuit passes from the socket to 
Fig. 2 the safety fuse and light to the plate. The 

Short circuiting of the line is prevented by a Negative lead passes from the socket to one 
P and a fuse of small value, side of a variable condenser C,, of .001 mfd. 


as 
Director of the Dr. Erich F, Huth Company, m.b.H. 


t . 
Grid circuit Fig. 5 


capacity which is placed across the two 
power leads and then to the inductance L 
of 90 microhenry connected to the transmit- 
ting tube grid. The grid is also connected 
to the terminal of the self induction coil of 
the oscillating circuit, through the secondary 
winding of the transmitting transformer 
(parallel condenser C; = .00022 MF). This 
induction coil is connected in parallel with 
the condenser C, = .0011 MF. This gives 
a wave-length of about 600 meters. The 
proper point at which to tap the coil L must 
be found by trial, so as to get the best and 
most stable oscillating effect. If one speaks 
into the microphone M, connected to the pri- 
mary winding of the telephone transformer 
with the low current source (dry battery S), 
modulated oscillations will be delivered to 
the wires through the condenser C,. The 
best transmission must be sought by adjust- 
ing C,. This completes the transmitter. 

It naturally rests with every amateur to 
choose the transmitting and receiving con- 
nections which will be most convenient and 
give best results. The selection of these will 
present no difficulty to the experienced ama- 
teur. It will also be an easy matter to use 
special “A” and “B” batteries, in case it is 
impossible to use the lighting supply. 

Instead of directly transferring the oscil- 
lations from the oscillating circuit LC. to 
the circuit line, it can also be done by in- 
duction, as shown in Fig. 4. Fig. 5 shows a 
connection on a telephone transmitting sys- 
tem of another order (Kuehn hook-up) 
using inductive transfer of the oscillations 
from the operating circuit to the line. 

We now come to the receiver (Fig. 6). 
An ordinary vacuum tube connection, such 

(Continued on page 1666) 
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Showing the protective measures to prevent high 
requency surges into the line. 
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The Second District Amateur Convention 


Foto Topics, Inc. 
Station WHY is now in competition with WEAF. Having 
four 5-K.W. bottles, one pacifier and three osculators, they 

expect to blanket the country with their milky wave. 


HE fourth annual Ham convention of 
the second district opened with a zip 
on March 3, and closed with a bang 
on March 7. The boys, as the custom goes, 
picked the Hotel Pennsylvania as the offi- 
cial camping grounds, and a fine place it is. 
The out-of-town Hams can vouch for the 
comfort of that Hotel and say a word or 
two in favor of the excellent management. 
We arrived in time for the fireworks and 
got the first rocket in the eye while wander- 
ing around Penn's lobby. A bell-boy spied 
us and immediately, without even a pre- 
liminary sign, balled out “radio in the blah- 
blah rum—take elevator end o’hall to yer 
left.’ If we had been carrying vacuum 
tubes minus the boxes we could have under- 
stood his outbreak, but as it was, we had 
the same appearance as the next person. 
They say these bell boys have their sixth 
sense well trained. Let it stand at that. 
After a half hour we located the elevator 
that was taking the Hams to the “Blah- 
blah room” and eventually landed in the 
paradise garden all blooming over with radio. 


THE CIRCUIT DIAGRAM 
The circuit diagram of this here place is 


queer. We passed booth after booth of com- 
mercial stuff, all kinds of trick receivers 


By A SUGAR CURED HAM 


built for the parlor, but nary an 
amateur layout in sight. “We've 
been bunked,” I yelled to my sec- 
ond op’. “Dit dah dit,’ said he, 
“let’s go!” We started, but didn’t 
get more than one meter away 
when we heard someone calling 
CQ with a Flivver horn. This was 
answered with everything from a 
police whistle to a siren. Grand 
and glorious-feelin’? Oh boy; we 
had our “loop ears” trained on ’em 
in no time and dashed for a set of 
stairs over in one corner of the 
room, laughing and shouting as we 
climbed them into Hamland. There 
was the gang; there were the sets 
—zowee, and here’s what we saw! 
THE HAM LAYOUT 

The Radio Association of Great- 
er New York headed the list, fol- 
lowed by the Ridgewood Radio 
Club, which was the proud dis- 
player of 20M’s prize gold lined 
silver drinking cup. It’s a dandy 
and we envy 20M. Then there 
was the Hackensack Radio Club 
(Hackensack is noted for its “mea- 
dows”). The Married Men’s Radio 
Club, whose booth contained no 
living being when we struck it (We 
wonder why?), hada couple of fine 
looking super-het sets on exhibi- 
tion. The Hudson River Yacht 
Club was next and then the Bronx 
Radio Club, which had a regular 
Ham station built into the booth 
and it was the Rat’s Rubbers. We 
felt right at home. The Radio 
Club of Brooklyn had a new trans- 
mitting circuit on display which 
we were lucky enough to get a 
photo of. Their 5-KW_ water 
cooled tube went fluey while we 
were standing near by. One 
of the boys had to go out and 
get another milk bottle! The 
Hudson Radio Club had a 
nice layout of well built sets. 
The Radio Club of Long 
Island and the Rockville Cen- 
ter Radio Club didn’t leave 
anything out of their booths. 
We saw a couple of nifty trans- 
mitters that we should have 
liked to trundle home with us. 


This they wouldn’t allow, 
though, so we moved on the 
booth of the Radio Club of 


Jamaica and studied the minia- 
ture antenna systems they had 
on display. The Staten Island 
Radio Club came next with a 
neat bunch of vacuum _ tubes, 
including every type from the 
old Mooreheads to the new XL 
babies. Last, but not least, was 
the Bronxville Radio Club with 
a cracker-jack display of home- 


We talked a bit with some of the gang 
and then beat it off to take in Broadway 
while waiting for the big feed. : 

THE OPERATION 
food operation took place on the 


~ 


The 
night of March 5, and believe us, we 
got in such high spirits we could have 
smashed our pet five-watter and laughed 
it off—and that’s going some! There 
was plenty of noise made so as to produce 
a bit of local color; it made the boys feel 
as if they were at home with the “ear muffs’ 
on, as some BCL’s call the “cans.” Sti 
we felt that if some of the boys had left 


their fog and automobile horns at hom 
we would have enjoyed ourselves much 
more. The speakers of the evening found 


it pretty tough at times to make themselves 
heard. Oh, well, they say boys must bk 
boys and it certainly sounds logical, but we | 
wish the originator of 
saying had been there. We piped the 
celebrities right off the bat, and in nam- 


ing them we stick K. B. Warner in front § 


Then there was “Paragon” Paul F. Godley, 
Mr. Bogardus of the radio inspector’s offic 
who handles the “lid,” Arthur H. Lynch, 
Lloyd Jacquet, Editor of Amateur Radio, the 
official organ of the 2d district, George Clark 
artiste-comédien of the party, and a great 
little joy-maker he is. And don't let us for- 
get 2PI, a natural born columnist, although 


that clever little | 


made receivers, including two 
employing “antenna  regenera- 
tion,” “a™ Radio Cérporation 
stunt. 


© Kadel & Herbert 
.Mr, Gharles Murphy, 2CTG, and his eight-tube supe 


he exhibited at the convention. f 
and design and we just bet it grabs the 


It is very origina 
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the newspapers haven't found it out yet. 
When they do, guess he won't find time to 


continue his radio column. 


There was at least one Ham present from 
eyery district and also Canadian 2CO, as 
“re- 


well as Canadian 2BN, who has that 
converted Westinghouse transmitter. 
The speakers of the evening were 
Howell, Mr. Warner, Mr. Godley, Mr. 
gardus, Mr. Lynch, Mr. Jacquet, Capt. 


nol I 
course—Mr. Clark. 


The Bronx Radio Club won a guaranteed 
one half of one per cent. wavemeter for 
having the best exhibit, and by gosh they 
did. Thus ended the banquet and a glorious 
around though, and got 
and rag-chewing until 
Singer Regeno-duplex 
that 
We beat 
it for bed and dreamed of 6,000 miles on a 


one it was. We hung 
in on the arm waving 
someone said that the 
was the best circuit, when we 
there was a BCL in the crowd. 


knew 


five-watter. 


TO THE 202—WHO BLEW 
(Ouija, please apologise to Shelley) 
I 


VT quench the glare of power 
Struggling on thy glowing plate ; 
Coolness for this hour 
Or you'll wreck your destiny ; 
For the ray morn’s bloom revealing 
Can never boast so bright a hue 
As that which mocks concealing, 
And sheds its loveliest light in you. 
II 
Yet is the key departed 
Which bound thy lovely plate to this? 
Has decay already started 
While you are so cold as this! 
Yet, though blinking, soft one, 
Power’s self thy cup has given, 
‘Steen watts, ‘twas all you'd give, son, 
Wish you better luck in Heaven. 
III 
Existence you should barter 
For a dream so dear as mine, 
And smile to bow a martyr 
To ambition’s bloodless shrine. 
Nor would I change for pleasure 
That withered plate and ashy grid, 
For your glass enshrines a treasure 
Of DX you went an’ did. 


C. W. Go 


vder, a young British amateur, who has been communicating with an amateur in Pittsburg. 
The distance 18 estimated at 3,500 miles, All of Mr. Goyder’s apparatus is home-made. 


Mr. 
Bo- 
Ar- 
d of the U. S. Signal Corps and—of 


L. W. Hatry, 5XV. 
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Frederick Mumm, 9CVS, recently made a nice little record by breaking 
i has been heard in Europe a number of 


His 


Hamitorial 


WHILE THE SUN SHINES 


O NE quite often feels that research along 
some definite line must be close to its 
termination only to have some new field 
opened up right under his nose. How many 
times has this happened in the radio field? 
Recall the running jumps made in the old 
days, from crystal detector to the two ele- 
ment valve, then to the three element valve, 
each a pleasant jolt on the radio com- 
plex. Research in any line of endeavor is 
bound to bring about new discoveries and 
open up new fields. The amateur has a 
distinctive advantage of profiting by every 
new discovery, and incidentally prove an im- 
portant factor in actual development work. 


PAVE SAA ibe 
WOEIEES Fa ADIT 


Wwererewrnrmr weirs 


©P & A Photos 


through to New Zealand. 
times. 


With each new advancement that can be 
profitably applied to amateur radio, yells of 
delight issue from every district and trans- 
mitters or receivers are hastily dismantled 
and assembled again in a new form with 
the incorporation of either an improved 
piece of apparatus or a new circuit. Im- 
mediately thereafter o!d DX records are 
broken and a new-page is written in amateur 
history. _But such events are not sufficient 
to keep the average amateur in a peaceable 
state of mind for any length of time. 
There are always new fields to conquer. It 
is all important that he reach out further, 
and to accomplish such a feat as the addition 
of possibly only a few more miles to his 
transmitting range, he will labor day after 
day in constructing and reconstructing ‘his 
antenna or counterpoise system or some 
other detail of the entity, and stick to it 
until he has attained his ambition. When 
his transmitting range reaches the 2,000-mile 
mark, he must then strive for the 3,000 mark 
and so on. There is no end to it, just as 
there is no end to research work. The 
amateur has, does and will contrive new sys- 
tems that will further increase the efficiency 
of his transmitter. 

All notable DX work, as we know, is 
carried on after dark and at early dawn. 
Very little in the way of DX transmission 
in the daytime has been accomplished. Day- 
light is an obstacle at present, but it will not 
continue to be one. With the new broadcast 
craze that has swept the country, the ama- 
teur has had to ease off a bit and give a 
goodly portion of the evening ether to 
the new born radio broadcast enthusiast. 
Consequently, if relay work or DX work is 
to be handled, it necessitates burning the 
midnight oil. 


Working in the day time, and there are 
numerous Hams who are in a position to do 
so, is not desirable at the present, for two 
reasons. First, as previously mentioned, 
DX work is hardly possible, and second, 
taking away the DX takes away the kick. 

A few amateurs have found a new field in 
100-meter work and more are turning to it 
every day for this band is free from the 
common forms of interference, and hence 
offers better opportunities for long distance 
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Pierre Louis’ Station, F8BF 
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COMET POISE 


Mr. Louis’ short wave transmitter is so constructed that a different oscillating circuit many easily be 
substituted to work on a longer wave. The circuit shown above is that of the 108-meter transmitter. 


TATION F8BF was the second one to 

establish two way communication with 
the American amateurs. This station was 
heard on December 11, 1923, by 2AJF and 
also by C1DD and C1BQ and on December 
16, two way communication was established 
with UIMO during three-quarters of an 
hour without a single interruption. Since, 
contact was established very often with 
UIBW, U2AGB and UWIBDT. The trans- 
mitting set used during this test, shown in 
one of the photographs, was tuned to 108 
meters working with antenna of 175 meters 
fundamental period. Two 50-watt tubes 
with 1,200 volts on the plate supply the 
power and the intensity in the antenna va- 
ries from .8 amp. at 108 meters to 2.4 amp. 
at 195 meters. 

The receiver consists of one stage of 
tuned radio frequency and a detector with 
tickler feed back, which may be used alone 
or with audio frequency amplification. An- 
other transmitter was also used on the 
same oscillating circuit and consisted of a 
1 K. W. Marconi transmitting tube with 
8,000 volts, 25 cycles on the plate. With 
this tube the intensity in the antenna is 1.8 
amp. at 108 meters. 

An automatic transmitter made with mec- 
cano parts was used, to- send during long 
periods, with a moving picture film cut to 
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F8BF uses a 
small cage 
aerial which is 
installed in a 
good location 
and well insu- 
lated. The sta- 
tion is installed 
in his garage, 
which may be 
seen below the 
lead-in. 


sneer 


15 turns relay vor automatic 


make contact between two blades connected | 
in the primary of the transformer, 
The antenna is a cage composed of six 
wires of seven strand enameled cable, six| 
feet in diameter, and 55 feet long, The 
lead-in is also a cage erected in a north 
south direction. The counterpoise built d:- 
rectly under the antenna is composed of nine 
wires and offers a very large surface, 
This station has been heard in the United 
States by INA, 1WO, IBVL, 1AUC, IAUR 
1CBG, 1CZ, 1 BT, 2AJF, 2CEG, 2CQ] 
2BQH, 2CEE, 2CEI, 2CEH, 2CMR, 2CX3. 
2BSC, 2NP, 3YO, 3XM, 3APV, 30! 
5DW, 5AC, 8ASB, 8CKN and 9DES; : | 
Canada by 1DD, 1BQ, 1DT, 1EB, IAF | 
2BN, 3HT, 3BQ, 9AL, and has worked: 
number of times with American stations. 
F8BF will be glad to arrange special tet 
with American amateurs and sends to all the 
Hams his best wishes for real DX. 
Pierre Lovlis, 
8 Rue de la Mouillere, 
Orléans-Loiret, France. 
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A Good Rectif 


lent results. 


HAVE read many articles on electro- 
lytic rectifiers for converting A. C, 
into D. C. for the plate supply of 
vacuum tubes for C. W. transmission 
and have tried a number of different 
kinds. After a few weeks either the alumi- 
num plates become covered with black scabs 
or they draw too much current on the trans- 


former. 

Most articles told how to make the plates, 
but none of them told how to set up the 
whole jar system so that it made a neat 
piece of apparatus. I have seen many elec- 
trolytic rectifiers in operation and most of 
them left an otherwise wel! made _trans- 
mitting set look very untidy because the jars 
were not covered. 

This article gives a complete description 
of the rectifier and filter system in use at 
the writer’s station. Many of the fellows 
have asked me if I am using a motor gen- 
erator because my phone is so clear, and 
more noteworthy is the fact that loop absorp- 
tion modulation is used. If there is any hum 
it can hardly be noticed a few miles away. 
The C. W. signals sound like pure D. C. 

The first thing to remember when con- 
structing a rectifier, is to allow at least one 
square inch of aluminum and lead surface in 
the solution for every 40 milliamperes of 
space current on the plates of the tubes. Ti 
there are 200 milliamperes on the plates, 
there should be at least 5 square inches of 
the electrode surface immersed in the solu- 
tion. 

Also, use at least one jar for every 50 
volts of current you wish to rectify. For 
instance, if you use a transformer giving 
1,100 volts across the whole secondary wind- 
ing, there should be at least 22 jars in the 
circuit or 11 jars on each side of the center 
tap. For 1,500 volts use 30 jars or 15 on 
each side of the center tap. A few more 
jars in the circuit will do no harm, especially 
with the poor grade of aluminum sheeting 
sold in some localities. With more jars 
there will be less sparking and naturally less 
heating of the solution. 

_ In the writer's station there are 60 pint 
Jars across the high voltage winding of 3,000 
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id Details of the plates and the cover for the recti- 
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ier and Filter for the C.W. 


By WILLIAM A. SCHICK, 2MU 


Those “Hams” who are forced to roll their own to produce a transmitter plate supply will heartily 
welcome this article which describes the construction of a simplified rectifier and filter that gives excel- 
Notes on the care and operation of the apparatus are also appended. 


A photo of one of the completed rectifier jars; on the right is shown the completed filter. 


volts; that is to say, 30 jars on each side of 
the center tap. There is practically no drop 
on the 110-volt A. C. line. Always re- 
member that when using the center tap sys- 
tem, the high voltage is cut in half. In my 
case the current, after leaving the jars, is 
about 1,500 volts; it may be about 50 volts 
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Fig. 3 


The connection employed for forming the rectifier 
plates. Two 100-watt lamps in parallel will do 
the trick. 


less, due to loss after passing through the 
jars, which is quite natural. 


DIRECTIONS 


The jars should be of the screw top 1-pint 
type, such as those used for preserving. They 
will not heat up as easily as the smaller ones 
after a few hours of continuous operation. 
These jars measure 2% inches in diameter 
at the top. Get some fibre or hard rubber 
about % inch thick and saw out with a scroll 
saw, as many discs 214 inches in diameter 
as there are jars. In the center of these 
discs drill a hole % or 3 inch in diameter 
for filling the jars when the solution has 
evaporated below the normal level. Next 
drill two holes large enough to pass the 
binding posts or brass machine screws. 
These holes may be about 34 inch on each 
side of the center hole. These holes are for 
connecting the electrodes, to the discs. They 
also serve as binding posts. The center of the 
tin tops that come with the jars are then cut 
out with a can opener. Make this cut about 
¥%4 inch from the edge. When this is done, 
you will find that the disc fits snugly inside 
the tin top and the top may be screwed onto 
the jar with the disc inside resting on top 

ae 


Get a sufficient quantity of pure sheet 
aluminum and lead 1/16 inch to % inch 
thick. The size of the plates depends on the 
amount of milliamperage the plates of the 
tubes draw. Do not forget to use at least 
one jar for every 50 volts and 1 square inch 
of electrode surface for every 40 milliam- 
peres. The size of my plates are as follows: 
5 inches long, 134 inches wide and about 
¥ inch thick. They are cut as shown in 
the diagram, Fig. 1. This applies to both 
the aluminum and lead plates. Drill a small 
hole in each plate to pass the binding post. 
The plates are then bent at right angles 
about 5¢ inch from the top and are as- 
sembled to the fibre or rubber discs. Attach 
one lead and one aluminum plate to each 
disc with a binding post or screw, as shown 
in the diagram, Fig. 2. When the solution 
is poured in the jars it should come up to 
where the plates are cut in. This will give 
3 x 134 inches or 5% square inches of plate 
surface, which is large enough for four 
5-watt or one 50-watt transmitting tube. 


Hole tor adding, solution 
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Fig. 2 


A small quantity of oil floating on the solution 
will prevent it from. cvaporating. 
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THE SOLUTION 


Get about 1 Ib. of good household borax, 
which is enough for six gallons of solution 
and make a saturated solution with distilled 
water. This is done by stirring the borax 
in the required amount of water until it be- 
gins to settle in the bottom of the container. 
This means that the water cannot dissolve 
more borax. Siphon off the solution into a 
bottle or crock without disturbing the sedi- 
ment at the bottom. A clear solution of 
borax and water will result. 

Always make a little more solution than 
is necessary to fill the jars, as the water 
will evaporate and more solution of the 
same density will be needed. Fill the jars to 
where the plates are cut in, put on the top 
discs and screw down the tin caps. Connect 
the lead of one jar to the aluminum of the 
next. The plates must now be formed for 
use. (Fig. 3.) The easiest way to form 
them is to put all the jars in series with one 
or more 100-watt lamps as shown, and con- 
nect to the 110-volt A. C. line. Leave the 
jars on for about 12 hours. Then put the 
jars across the lowest voltage winding on 
the secondary of the transformer leaving 
them on for about half an hour. Then put 
the jars across the whole transformer 
secondary winding for another half hour. 

If the jars are put directly on the trans- 
former without being formed they will not 
pass any voltage, practically short circuiting 
the transformer. The lamp gives them a 
chance to form so as to pass current. All 
the jars may be left connected to the trans- 
former and time will do the rest of the 
forming while using the transmitter. If the 
plates are of the highest grade aluminum, 
there will be very little drop on the 110-volt 
line. If, after a few weeks’ operation, the 
jars heat up excessively and draw too much 
current, the jars are not operating effec- 
tively. They should not draw more than 20 
to 30 watts across the primary of the trans- 
former without the load of the tubes. 

It is easy to tell if the jars are working 
correctly. Darken the room and look at 
the aluminum plates while the transformer 
is on. When operating properly there will 
be a greenish glow much iike the hands and 
numbers on a phosphorescent watch in the 
dark. If they are sparkling it may indicate 
that there are not enough jars in the circuit. 
The remedy of this condition is obvious, add 
jars until it ceases. 

At the output of the jars there now is a 
pulsating D. C. which is nearly as bad as 
raw A. C. It will have to be smoothed out 
with chokes and condensers in order to get 
the supply pure enough for phone use. 


CHOKE AND CONDENSERS 


The choke coil is made as follows: Get 
four L-1500 honeycomb coils and some 
transformer steel wide enough to fit through 
the center of the coils tightly. The cross- 
section of the core should be the same on 
all sides which is 13% inches. A diagram of 
this is shown in Fig. 5, but it is not neces- 
sary to make the core exactly the same as 
the size shown here. ._ The core of an old 
%4-K. W. spark transformer will fill the bill 


Fig. 4 


How the rectifier jars and the filter system are connected to the transformer output. 


very nicely. Another good choke is made by 
filling the center of the coils with spark coil 
core wire, but be sure that it is tightly 
packed, otherwise it will vibrate. Connect 
all the wires together and bring the two end 
wires out through pieces of “spaghetti” so 
that they will not touch the core. The coils 
should be taped with empire cloth or ordi- 
nary tape so that the wire will not come in 
contact with the core. Connect two 2-mfd. 
high voltage condensers across the positive 
and negative side of the high voltage and 
put the choke in the positive lead between 
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the two condensers, as shown in the diagram 
at Fig. 4. Now connect this high voltage 
supply to the plates of the vacuum tubes. 
You will be proud of the note produced by 
the transmitter after a few weeks of opera- 
tion. This current, I think, is better than 
some generator sets with their roaring com- 
mutator hum. The jars wili make a neat 
appearance. This system is also noiseless 
and may be operated all night without .dis- 
turbing the folks’ slumber. 

After the jars have been in use for some 
time, it may be found that they need clean- 
ing. Through long usage, a sediment may 
appear at the bottom of the jars. If it does 
not touch the aluminum plates it will not 
matter, but if it does the old solution must 
be emptied and new solution substituted. If 
black spots appear on the aluminum plates 
they should be scraped off leaving only the 
bright aluminum. These little black spots 
are the cause of many an electrolytic recti- 
fier going wrong. Do not use the same so- 
lution if black spots are found. The lead 
plate gives no trouble. 

For loop absorption phone, use about three 
turns of No. 14 insulated wire coiled the 
same size as the antenna inductance. This 
loop should be about an inch or two away 
from the inductance on the grid or ground 
side of the transmitter, and must be put in 
series with a microphone, as shown in the 
diagram at Fig. 6. It may be necessary to 
vary the distance between the loop and the 
inductance and to try different numbers of 
turns in the loop before the best point for 


.working+with phone is found. 


This ‘system costs very much less than a 
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generator set. I do not believe a generato, 
set will get out much further than q 
rectified A. C. set if properly filtered and 
placed under the same antenna. 

However, a loop system of phone will no 
be heard as far as the Hiesing system use 
with a generator set. It will be necessary to 
inspect the jars every couple of wecks ty 
make sure that there are no black spots on 
the aluminum plates. The longer these Spots 
are left, the quicker the remainder of th 
plate blacks. 

The black spots on the aluminum plates 
are the seat of most rectifier trouble, there. 
fore, watch them carefully. If after use for 
some time the plates begin to spot more fre. 
quently, necessitating more frequent cleaning 
it is well to change the solution. If the so. 
lution is changed in one jar change it jp 
all the jars using clean water. 

I don’t think many broadcast listeners will 
complain of the broadness of signals pro. 
duced with this apparatus if the instructions 
given above are carried out. 


Some Real OX 


My friend, Mr. Francis McCown, of 3 
Park Terrace, San Juan, P. R., and I have 
combined our radio stations into one using 
the assigned call letters 4OY and 4RJ, re. 
spectively, 40Y being my call, and 4RJ Mr. 
McCown’s. 


A few nights ago, to be exact, on Decem- 


ber 9, 1923, at 11 P. M. E. S. T. (about 10 
P. M. local time), we were experimenting 


with a De Forest honeycomb set of our own ; 
construction, consisting of a set of coils, two | 


De Forest variable condensers (one in series 


with the primary circuit, the other in series | 


parallel with the secondary circuit) and hav- 
ing a detector, with two stages of audio 
frequency amplification, and 60 volts on the 
plates of the tubes. We had a telegraph key 
connected in series with the ground terminal 
of the receiver and the main ground lead 
Our antenna consists of one single wire 
about 100 feet long and about 50 feet high. 
My friend and I had the receiver tuned 
to a very high oscillating point so that it 
produced continuous oscillations of a steady 
frequency, which could be varied at will by 
the honeycomb coils and condensers. We 
were merely experimenting with this equip- 
ment and had no idea that our signals wert 
being radiated for such a great distance, as 
is shown by postal cards from two amateurs 
in the States who heard our signals, and 
who have reported their reception as being 
QSA, QRK, etc. The cards bear witness 
and sufficient evidence that these signals car- 
ried over 1,500 miles. Mr. R. U. Waite 
radio 3BDO, of Northwest Avenue, Vine- 
land, N. J., was the first to receive our si 
transmitted on the above mentioned equip 
ment and promptly notified us by QSLiag 
with his card. This card gives the complete 
data. On January 14, 1924, at 6 P. M, 
Eastern Standard Time, Mr. Lucius Bryant 


(Continued on page 1655) 
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Awards of the $50 Radio Wrinkle Contest 


First Prize 


AUTOMATIC POTENTIOMETER 
SWITCH 
By JULIUS PHILLIPS 


Wherever a potentiometer is used there is 
a constant drain of current from the “A” 
battery, even when the set is not in use. 
This is particularly true when a potentio- 
meter of low resistance is employed. To 
overcome this, an “A” battery switch may 
be inserted in one of the filament leads to 
disconnect the battery from the set when not 
in use. This switch, however, is not neces- 
sary and can be eliminated. Only one side 
of the potentiometer is connected to the bat- 
tery, the other side going to one terminal of 
the rheostat. When the rheostat is turned to 
the “off” position, the potentiometer is also 
disconnected. The extra resistance of part 


a 


Rheostat—~ ’ 


| a 


WwW 
‘i } Dotentiometer 
“ 


use a potentiometer switch? Make the 
heostat serve the purpose as shown here. 


of the rheostat is added to that of the 
potentiometer, but as this is only one or two 
ohms and as the rheostat is varied very little 
after the correct position has been found, it 
will make no difference in the functioning of 
the potentiometer. The diagram shows all 
connections clearly. 


Second Prize 


UNIQUE SERIES-PARALLEL 
SWITCH 
By S. STARR WALBRIDGE 


In constructing a honeycomb coil set, the 
diagram of which calls for a series-parallel 
switch to put the primary condenser in 
either series or parallel with the primary 
coil, a very neat job can be done by using 
a four-spring, two-closed contact jack. The 
jack should be connected as shown in the 
accompanying diagram. The change from 
Series to parallel is made by inserting a 


ot and efficient, series-parallel switch can be 
y employing a jack of the type shown. 


Prize Winners 
i: FIRST PRIZE $25 
i An Automatic Potentiometer Switch : 


E By Julius Phillips, 
E 2618—8th Avenue, 
* New York City. 


SECOND PRIZE $15 : 
Unique Series-Parallel Switch 


By S. Starr Walbridge, 


2246—14th Street, 
Troy, New York. 


THIRD PRIZE $10 : 
A Quickly Made Grid Leak : 


By Wilford Lahman, : 


Mt. Morris, Illinois. 


CTE Ee 


wooden plug where the phone plug would 
ordinarily go. If you have an old violin 
key, this may be cut off and will suit the 
purpose very well. Another method of 
making the plug is to cut a small spool in 
half, shape the cut end of one-half to suit 
yourself, and insert a short, round stick just 
the size of the hole in the spool. The plug 
may be enameled black. 

This arrangement not only works well, 
but requires a very short time for installa- 
tion, and takes up very little panel room. 
Only one hole need be drilled in the panel 
instead of several as for the ordinary series- 
parallel switch, and the result is much nicer 
in appearance, 


Third Prize 
A QUICKLY MADE GRID LEAK 
By WILFORD LAHMAN 


An efficient grid leak can be made directly 
on the base of the tube, and will give excel- 
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An excellent grid leak can be made directly on 
the base of the detector tube with a bit of India 
ink and a pencil. 


lent results. Holding the tube with the base 
facing you, having the pin up as shown in 
the diagram, the top and bottom posts on 
the right are the grid and filament terminals 
respectively. A drop of india ink is placed 
at the base of these posts and allowed to dry. 
Several pencil lines are now drawn from one 
drop to the other according to the resistance 
of the leak desired. Best results will usually 
be had by connecting the positive terminal 
of the “A” battery to the leak. 


THE ELBOW ANTENNA 
The portable aerial shown in the accom- 
panying Sketch supersedes the° foop aerial 


Mt. Morris College, Z : 


and has a distinguished feature in that it 
can be placed in any position and be made 
of any size desired. On the top of a roof 
or from the side of a window it will adapt 
itself, and take very little room. 

Referring to the sketch, the parts are 
G-guy wires, Sr-spreader, S-insulator, R- 
rod extending from the pole P to rod D 
which is held by a spring hinge to R. 
Ws are wall insulators placed through the 
rod D whose duty it is to insulate. the aerial 


f ji 
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An aerial of this type proves very serviceable in 
locations where space is limited. 


wires from the rod. L-1 are the lead-in 
wires and PF a plate for fastening the pole 
in place. H is a common door hinge used 
so as to give free run to the aerial wires 
in case of heavy wind. 

Contributed by Anthony A. Kiedis, Jr. 


A GOOD SOLDERING FLUX 


For soldering connections in as radio set 
it is advisable to use resin instead of an acid 
flux. An acid flux is easier to work with and 
for this reason is more commonly used, to 
the detriment of any connection where fine 
wires are employed. The acid, besides cor- 
roding the wire, has a bad habit of “creep- 
ing,” which often provides a high resistance 
leakage path between connections. This is 
particularly noticeable when soldering con- 
nections to jacks. An excellent flux, having 
resin for its base, may easily be made by the 
experimenter. It is non-corrosive, does not 
“creep” and leaves a neat looking joint. This 
flux is made by dissolving resin in a small 
quantity of denatured alcohol. If the resin 
is powdered, it will be dissolved much more 
quickly. This flux should be kept in a 
corked bottle and when used, can be applied 
with a toothpick. 

Contributed by Frederick E, Wilkins. 


AN EFFICIENT LEAD-IN INSU- 
LATOR 


A cheap and efficient antenna lead-in in- 
sulator may be constructed from a piece 
of %-inch boiler glass tubing, two corks and 
a \%-inch brass rod. The glass tube, which 
should be 12 inches long, may be obtained 
from most any plumbing shop at a low price. 


» pol aie 
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j brass rod = Glass tube 


A_:very .ggod lead-in insulator composed of a 
“ “glass tube, two corks and a brass rod. + 
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For best results, the corks may be dipped 
in hot paraffin to make them water proof. 
They are then forced tightly in the ends of 
the glass tube. The brass rod should be 
14 inshes long and should be threaded about 
one inch on each end. A hole large enough 
for the brass rod to pass through is bored 
through each cork and the rod inserted. A 
nut is screwed on both ends of the rod and 
the lead-in insulator is complete. The in- 
sulator is passed through a hole bored in 
the wall, large enough for it to fit snugly 
and the antenna and receiver connected to 
their respective ends of the rod. 
Contributed by Harrison Schoolfeld, Jr. 


AN ALL WAVE REINARTZ 


The advantages of the Reinartz tuner on 
short waves are well known. However, 
when the amateur desires to hear the high 
wave broadcasters, ships or trans-Atlantic 
stations he finds that he must build another 
set or find some way of loading the Reinartz. 
With the scheme outlined in this article all 
wave lengths can be received on the Reinartz 
with the same sharpness and efficiency as 
the short waves. 


et .C. 


DX broadcast stations. If a binding post 
cap, of the moulded type, is mounted on the 
dial near the circumference, as shown in 
the accompanying sketch, it will prove very 
effective in making fine adjustments. All 
that is necessary is to drill a small hole 
through the dial into which a machine screw 
of the correct size and length to take the 
binding post cap can be fitted and screwed 
up tight against the dial facing. 
Contributed by Louts Sussman. 


IMPROVING METAL HORNS FOR 
LOUD SPEAKERS 

Metal horns are subject to tinny vibra- 
tions when used in radio and are usually dis- 
carded. Radio fans can greatly improve 
them and overcome the tinny sound by giv- 
ing the horn the following treatment. 

Buy a 10-cent sack of salt and % pound 
of paraffin. Melt the paraffin over a steady 
flame in a pan or pie tin; when very hot, 
put in salt until nearly all the wax is taken 
up. The salt will not melt. Add several 
drops of vinegar to make the mixture ad- 


hesive. Then, using a small spoon, spatter 
the mixture all over the inside of the 
horn until it is % to % inch thick. It will 
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double honeycomb coil mounting and the 
coils. The mounting should preferably be 
one with a long handle for varying the 
coupling between the coils. This style of 
mounting is very convenient as well as prac- 
tical, as it keeps the hands away from the 
coil. 

The honeycomb mounting can be attached 
to the panel, if there is room, or it may be 
put by the side of the cabinet, convenient to 
the operator’s hand. 

Contributed by Maxwell K. Murphy. 


AN EFFECTIVE DIAL ATTACH- 
MENT 


Many people have difficulty in accomplish- 
ing the delicate tuning necessary to pick up 


Siniting Post 


binding post mounted close to the 
of a knob and dial will serve as a 
Vernier control. 


small 


A 
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must go along slowly to allow the wax to 
set and the horn to cool off, or it will 
not stick. Be sure to cover all the sur- 
face inside. In a day or two, paint it thor- 
oughly three to five times inside and out 
with a flat black paint and, if a proper 
amount of the wax mixture has been spat- 
tered on the inside, a clear tone, non- 
vibrating horn will be the result. My horn 
is from an Edison phonograph, rather large 
and made of brass. After giving it this 
treatment, < Il voice and music were produced 
in very clear tones. 


Contributed by J. B. Cook. 
SENSITIVE SYNTHETIC CRYS- 
TALS 


Super-sensitive crystals at 25c per gross! 
Here’s how. Get some pure lead (Pb), not 
solder or lead alloy. Also some flowers of 
sulphur—ordinary powdered sulphur. Cut 
the lead in small pieces and mix with the 
sulphur in the ratio of seven parts by weight 
of lead to one part of sulphur. Place the 
mixture in a crucible, a tin cup, or some 
convenient container other than glass or 
porcelain. Heat over a Bunsen burner or 
over red coals in a stove. In a very short 
time the mixture will begin to glow and the 
lead and sulphur will fuse together. At this 
point, remove the mixture from the heat 
and place the container in a basin of cold 
water to cool. 

CAUTION: Do not let any water get on 
the crystals, as it will ruin them. If you 
have had things just right, you will have 
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a lump of material that is supersensitiy. 
over its entire surface. If the lump js 
crumbly, you have “cooked” it too long 
and if it is streaked with lead, you did no 
cook it long enough, or else you useq 
too much lead. Your crystal will then h 
sensitive only in spots and not over th 
entire surface as it should. Use a very 
light contact. I have home-made crystaj, 
that are as good or better than the beg 
natural crystal I ever used. Fine fo 
reflex, too! 

The above materials may be purchased 
at any drug store. 

Contributed by R. L. Potts, 


A VERNIER ATTACHMENT Fop 
HONEYCOMB COILS 

This wrinkle, as the diagram illustrates, 

consists of a metal disk attached to a lever 

made of brass or other suitable substance 


Details of the Vernier attachment. 

are: A, Honeycomb coil; B, coil plug; C, socket; 
D, copper disc; and E, the brass lever. 

A brass screw provided with a spring passes 

through one end of the lever into the coil 


socket as illustrated. The spring washer is | 


necessary to insure smooth running and 
rigidness. The brass lever must be bent 
so as to clear the edges of the honeycom) 
coil. A small insulating knob is mounted 
on the other end of the lever for conve- 
nience in handling. 

There are no particular di- 
mensions necessary, but the disk 
should not be too large. The 
greater the diameter of the disk, 


A side view of the Vernier attach 
ment for Honeycomb coils. 
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of course, the greater will beth 
change in wave-length. | Disks 
about two inches in diameter 
should be about right in the 
average case. The wave-length increases more 
rapidly as the disk approaches the center 
of the coil than when approaching the edge, 
so it is advisable to set the condenser firs 
when the disk is near the edge, then a slight 
increase or decrease of wave-length is 

tained by moving the disk in or out as % 
quired. 


Contributed by E. H. Wool. 
A SIMPLE PHONE CONNECTOR 


The radio listener sometimes wishes ! 
connect two or more pairs of phones 4 
series, and not having a regular connectot® 
hand is at a loss as to how it is to be Qe 
The following stunt is simple and quick - 
should prove welcome. Two brass ma “ 
screws about 34 inch long and three nuts 
fit is all the apparatus necessary. 


(Continued on page 1 
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Correspondence From Readers 


HOT FROM THE GRID! 


Editor, Ravio News: 

[ wish to protest vigorously against any 
radio reception license scheme evolved 
by any of the gigantic intellects which are 
at present directing their energies in the 
direction of an over-wearied, over-taxed 
public. We are the victims of more petty 
stunts to extract fees than any other com- 
monwealth in the world. I pay an irritating, 
futile tax (frequently duplicated many 
times) on my car, my motor boat, my dog ; I 
cannot even fish in my own pond without a 
lic nse; I do not recall a single recrea- 
tional diversion which is not loaded with 
as many fees as the traffic will bear. And 
the end is not yet. 

If these various assessments were spent 
in improving the conditions under which 
we strive to exist, one would not object 
so much, but all these fees are greedily 
absorbed by a mob of politicians whose 
effrontery becomes less bearable every 
dav. I am compelled to use a Car, and I 
have kept my dog for sentimental reasons, 
but I have given up my boat, my gun and 
my rod because I do not propose being 
continually insulted by an ignorant lot 
who have no means of support save by 
leeching the unfortunate who must of 
necessity come in contact with them. 

I am quite willing to contribute any 
reasonable sum to the broadcasting com- 
panies but I will not pay another sou in 
taxes! If it is the desire to kill radio— 
tax it. 

Wilfred Taylor, 
Thompson, Conn. 


RE- LESS JAZZ 


Editor, Rapto News: 

Replying to Mr. Stauer’s letter for “less 
jazz,” I wish to state pertinent “facts” 
regarding the music situation. I am more 
or less familiar with the phonograph 
record business, and from personal ex- 
perience in selling records, also quoting 
from an authoritative trade journal. The 
Talking Machine World, which collected 
a census of record sales through dealers, 
the life of the record business is in the 
hands of people under 35 years of age. 
Also, the demand for records of the jazz 
type is so large in comparison with old- 
time music that the latter would almost 
be termed dead stock. Therefore, it 
would seem that the popularity of radio 
broadcasting would be determined by the 
same facts. 

Archie H. Klingbeil, 
258 Prospect Street, 
Ashtabula, Ohio. 


IN USE SINCE 1878 
Editor, Ravto News: 


I have just been reading, in the correspon- 
dence section, a letter by J. M. Gregory of 
Morristown, N. Y., in which he mentioned 
telephoning with receivers. A few years 
ago I had a somewhat similar experience. 
The details, however, are different and may 
be of interest. ; 
_ It was during the ban on wireless at the 
time of the war. My chum and I tried con- 
necting buzzer sets with a wire between our 
homes, which were about a block apart. We 
used a ground return. It was quite accident- 
ally that we noticed we could talk to each 
ier through the phones. They were of the 
Ow fesistance type. The interesting part 
of this is the fact that we used no power, 
10 batteries, or transformers whatsoever. 

© only way I can see that an electrical 

was set up, is the fact that our line 


paralleled a 507-volt power line, though it 
was nearly 31 feet from the line. 
J. Russet SALSBURY, 
2825 Que St., Lincoln, Neb. 


[Any vibration of the diaphragm of a 
telephone receiver sets up a current in the 
coils of the electro magnet. This is due to 
the displacement of the ever present magnetic 
field. The Bell telephone was originally used 
in this manner for talking and for listening. 
Eprror. | 


FUR MORE MODERN MUSIC 


Editor, Ravio News: 

Being a constant reader of Rapto News 
and a “Radiophan” also, I naturally read 
the letter of H. S. Stauer, of Winnett, Mon- 
tana, in the February number. 

I agree with Mr. Stauer that announcers 
should state their call letters and location 
of their station after each number played. 
However, I think that the situation at presert 
in this respect is quite satisfactory, and such 


Interesting Articles to 
Appear in May Issue 
of “Practical 
Electrics” 


High Tension Condensers—By Curtis Kissel. 


Electric Oil Feed for House Furnace. 
By George G. McVicker. 


Seme Primary Batteries. : 
La Nature of Paris. 


3 Building a Thermogalvanometer. 
: By Dr. Russell G. Harris. 


Battery Charging Switchboards. 
By Amedeo Giolitto. 


: Efficient Electrophorus and Electroscope. 
E By R. G. Morgan. 


Tesla Coil—By Horace Brooks. 


Experimental Microphone. 
By Frank W. Godsey, Jr. 


Utilizing Solar Heat. 
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stations as do not now announce their :0ca- 
tion, etc., after each selection, will probably 
do so in a short time. 

From there on, however, I cease to agree— 
and very much so! Being a Radiophan, I 
am also interested in the kind of programs 
sent into the ether. Talk about old time 
music! If Mr. Stauer would operate his 
tuner a little more, I’m sure that he would 
be able to locate all the old timers that his 
heart would desire. Night after night I sit 
before my instrument and I find station after 
station broadcasting music that was old be- 
fore the 20th century put in an appearance. 
In fact, I believe that 90 per cent. of the 
music is old time stuff, instead of jazz, which 
is directly opposite to what Mr. Stauer says, 
until about 10 o’clock at night. After that 
time, some of our Western stations are kind 
enough to connect up with remote control to 
some big hotel and give us the modern 
music played by good orchestras. 

I do not call the modern music, such as is 
played by the larger orchestras, “jazz” 
There is very little discordant music, but 
rather a continuous succession of perfect 
chords, and it makes us appreciate to the full 
extent the wonderful combinations obtained 
these days by the better grade players. 

I would rather see a considerable reduction 
in the broadcasting of “classical” music, 


which most of us don’t understartd, and a 
good many simply say they like it for the 
effect they “think” they may create. How 
many people, especially in the West here, are 
past masters in judgment of operatic music ? 
I venture to say that mighty few out of the 
grand total have seen very many operas, or 
understood them if they did, 

Mr. Stauer, tune in on IZHJ, Los Angeles, 
KPO, San Francisco, KGO, Oakland, Cali- 
fornia, KGW at Portland, Oregon, or the 
new Westinghouse Station at Hastings, Neb- 
raska. You can get your desire gratified at 
any of the above named any evening. I 
know your receiver will reach them or you 
would not be able to reach WBAP at Fort 
Worth. On January 23, KGW, at Portland, 
gave out a long program of nothing but 
“hoe-downs.” I have been in the back woods 
of Montana, and I am now in the back- 
woods of Washington, where “hoe-down” 
music and old time stuff is more appreciated 
than anywhere else. 

Part of my business is playing in orches- 
tras in various parts of the country, and 
from my experience the modern stuff is much 
more appreciated than the old—and it doesn’t 
matter whether the folks hearing the music 
are of the new or old school, either. 

I say, give us more modern music and of 
the more understandable kind, and less 
classical or old, buried and forgotten stuff 
that was mouldy with age when we were 
born. 

E. WeseEr, 


Wellpinit, Wash. 


BROADCAST REVIEW 
Editor, Rapio News: 

If we BCL’s could “Sass back” or applaud, 
through our sets, I can assure you that the 
air would be well filled with applause and 
no speaker, artist or other performer would 
be neglected. 

My receiver will not even regenerate, so I 
feel that I must tell someone by letter of 
the wonderful time I am having this winter 
out in a little mountain town in the coal 
fields of West Virginia. 

I am a Grand-dad of three summers, and 
a Fan of three months, and, believe me, more 
fun, amusement and pleasure has been fur- 
nished me during the past three months than 
in all the years before. 

All this, too, while I occupy an easy chair 
in my own room with my old pipe and to- 
bacco in easy reach, and no more effort 
required to secure all this than to push a 
button for ice water. 

I care nothing at all for DX, nor for a 
long list of “Stations Received” or other 
fancies in way of “Records,” nor do I have 
any use for a headset, the loud speaker cover- 
ing a radius of 1,000 miles or more making 
reception possible for at least 100 stations, 
about 70 of which I have already heard. 

On more than one occasion I have held 
KDKA for an hour and a half, then imme- 
diately tuned in the WEAF-WCAP com- 
bination for same length of time, and for 
third period of same length have enjoyed 
the wonderful organ recitals from WCAP. 

I have listened to the voice of President 
Coolidge, heard an address by the late 
Woodrow Wilson, talks by Geo. B. Christian, 
Edward Bok and many others of note. 

WOR recently permitted me to hear 
Gustav Lindenthal, the bridge builder, and 
civil engineer, of which profession I am a 
modest member. 

WWJ, on New Year’s Eve, permitted me 
to enjoy the full midnight service in the 
Episcopal Cathedral at Detroit, one and one- 
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ADIO manufacturers are invited to send to RADIO NEWS LABORATORIES, samples of their products for test. |; 
does not matter whether or not they advertise in RADIO NEWS, the RADIO NEWS LABORATORIES being an ing. 
pendent organization, with the improvement of radio apparatus as its aim. If, after being tested, the instruments submit. 

ted prove to be built according to modern radio engineering practice, they will each be awarded a certificate of merit, and a “write. 
up” such as those given below will appear in this department of RADIO NEWS. If the apparatus does not pass the Laboratories 
tests, they are returned to the manufacturers with suggestions for improving them. No “write-ups” sent by manufacturers ar 
published on these pages, and only apparatus which has been tested by the Laboratories and found to be of good mechanical anj 
electrical construction is described. Inasmuch as the service of the RADIO NEWS LABORATORIES is free to all manufac. 
turers whether they are advertisers or not, it is necessary that all goods to be tested must be forwarded prepaid, otherwise they 
cannot be accepted by the Laboratories. Address all communications and all parcels to RADIO NEWS LABORATORIES, §; 


Apparatus Awarded Certificates 


VACUUM CRYSTAL 
DETECTOR 

As a protection from injury, as 
well as against burning out due to 
excessive static discharges, this fixed 
crystal detector is mounted in a 
vacuum inside a glass bulb shaped 
similar to an electric light bulb. It 
is claimed by the manufacturer, 
Henry Hirsch, 224 Lexington Ave- 
nue, New York City, that as there 
is no oxygen around the crystal, a 


heavy static discharge of electricity 
will not destroy its sensitive adjust- 
ment. The detector is of the com- 
bination type having two different 
crystals touching each other. It is a 
very sensitive detector. 

Arrived in good packing. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 378. 


TURN-IT GRID LEAK 

This variable grid leak is of some- 
what different construction than the 
usual type in that it employs a high 
resistance liquid as a resistance ele- 
ment. The liquid is contained in a 
sealed glass tube, and is plainly visi- 
ble. The grid leak fits a standard 


base and the resistance is varied by 
rotating it, thus connecting more or 
less of the liquid in the circuit. A 
resistance range of 325,000 ohms to 
5% megohms is covered with one- 
half turn of the instrument. The 
control is very uniform. Manufac- 
tured by Charles E. Bonine, 205 
15th St., Philadelphia, Pa. 

Arrived in excellent packing. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT 279. 


INSULINE PANEL 


The annoying effect of body ca- 
pacity so noticeable in regenerative 
receiving sets may be entirely elim- 
inated with the use of a shielded 
panel. The Insuline anti-capacity 
panel has very low dielectric losses 
and is easily cut and drilled. The 
salient feature of this panel is the 
perforated metallic shield that is 
compressed into the back of it. This 
shield is easily cut and removed from 
places where binding posts or instru- 
ments are mounted so as to prevent 
short circuiting. and when grounded 
it eliminates body capacity. The 


Park Place, New York City. 


MO 


front of the panel is highly finished. 
Manufactured by the Radio Panel & 
Parts Corp., Inc., 61 Warren St., 
New York City. 

Arrived in excellent packing. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO 402. 


MICRO-TUNE VARIABLE 
CONDENSER 

The salient feature of this con- 
denser is the simple and ingenious 
method of obtaining a micrometer ad- 
justment. This adjustment is ob- 
tained by moving half of the sta- 
tionary plates nearer to or further 
from the rotary plates, which is ac- 
complished by turning the vernier 
knob. By this arrangement the 
capacity variation of the vernier knob 
is always in proportion to the total! 
capacity of the condenser in the cir- 
cuit. The dielectric absorption losses 
are fairly iow. They are equivalent 
to a series resistance of 120 ohms at 


a frequency of 1,000 cycles. It is 
manufactured by the Felt & Kimmei 
Company, Bluffton, Ohio. 

Arrived in excellent packing. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 382. 

MUTER LIGHTNING 
ARRESTER 

For protection against lightning or 
other high voltage discharges into 
the aerial circuit, an arrester is 
recommended. The arrester shown 
in the illustration is of pleasing ap- 
pearance and does not occupy much 
space. The porcelain base has a 
chocolate glazed finish. It is de- 
signed for inside use. Manufac- 
tured by Leslie F. Muter Co., 32 
W. 69th St., Chicago, Tl. 


Arrived in excellent packing. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 380. 


X LABORATORIES 
CONDENSER 
This 23-plate variable condenser is 
of the grounded rotor type, which 
has been proven the most efficient by 
radio engineers. The dielectric ab- 
sorption losses are fairly low. They 
are equivalent to a series resistance 
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of 90 ohms at 1,000 cycles. The 
condenser is equipped with a vernier 
adjustment and is furnished with 
knobs and dial. Manufactured by 
the X Laboratories, 25 West 45th 
St., New York City. 


AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 383. 


BRACH LIGHTNING 
PROTECTOR 

As a protection against lightning 
the L. S. Brach Mfg. Co., Newark, 
N. J., has produced three types of 
radio lightning arresters. The type 
No. 223 is for out-door use and con- 
sists of a vacuum gap in a glass tube 
protected by moulded insulating 
parts that shield it from rain and 
snow. It is furnished with a rugged 
Fahnestock clip for attaching the 
antenna lead-in and a binding post 
for the ground connection. The 
types No. 200 and No. 210 are for 


in-door use. Both are of the vacuum 
type and are mounted on porcelain 
bases. The illustration shows the 
out-door type arrester. 

Arrived in excellent packing. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATES 
OF MERIT NOS. 385, 386, 387. 


GILFILLAN VARIOCOUPLER 

The type R_ 1050 variocoupler 
shown in the illustration is especially 
designed for use in radio frequency 
amplifiers. The coupling between the 
primary and secondary coils is very 
loose, which makes tuning sharp and 
selective. The instrument covers the 
entire broadcast wave-length range 


with the secondary shunted by a 17- 
plate variable condenser. It is well 
constructed and of small size. The 
coils are bank wound. Manufactured 
by ‘Gilfillan Bros., Inc., 225 West 
57th St., New York City. 

Arrived in excellent packing. 

AWARDED THE RADIO NEWS 


LABORATORIES CERTIFICATE 
OF MERIT NO. 388. 


GILFILLAN INDUCTANCE 
SWITCH 
This inductance switch, type R 


950, is of rugged mechanical con. 
struction and is so designed that th 


contact lever stops on the contac | 


points and not between them, Th 
form is of moulded bakelite and th 
switch lever of phosphor bronz 
There are 15 contact points, which 
are arranged so that the connecting 


wires may be soldered directly t: | 


them. The instrument is furnishe 


with a dial graduated to correspon! 
with the 15 contact points. Manu 
factured by Gilfillan Bros., Inc., 225 
West 57th St., New York City. 

Arrived in excellent packing. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 389. 

GILFILLAN STANDARD 
SOCKET 

This socket, type R 300, is for ux 
with standard vacuum tubes and 
constructed of moulded bakelite witt 
double phosphor bronze contatt 
springs. It is designed for both bax 
and panel mounting. Manufactured 
by Gilfillan Bros., 225 West 57 
St., New York City, 


Arrived in excellent packing. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICAT! 
OF MERIT NO 390. 

D-X-ALENA ; 

This synthetic detector, crystal 
very sensitive over its entire & 
surface and is well mounted ia 
standard sized %%-inch metal . 
The crystal is manufactured by the 
Everett Radio Company, 520 ts 
chester Ave., Chicago, Illinois. le 
supplied with a circular giving ditt 
tions for using. A 

Arrived in excellent packing. 

AWARDED THE RADIO be 
LABORATORIES CERTIFICA!: 
OF MERIT NO 397. 


APEX AUDIOTRON TYPE 201A 
This audiotron is similar ot 
struction and operation to . ts 
iar UV-201A vacuum tube. as 
ment consumes .25 amperes th? 
volts The tube works efficien! 
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both detector and amplifier and has 
4 comparatively steep characteristic 
curve. The samples submitted for 
test by the Radio Tube Corporation, 
70 Halsey Street, Newark, New Jer- 
sey, were very close to their rated 
characteristic. ‘ 

Arrived in excellent packing. bs 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 403. 


APEX AUDIOTRON TYPE 200 

The type 200 Apex audiotron is 
especially recommended for detec- 
tion purposes. It is of the so-called 
“soft” type and has not such a high 
yacuum as the amplifier tube. It re- 
quires 1 ampere at 5 volts for the 
filament and operates best on a plate 
voltage of 16 to 45. The samples 
submitted by the Radio Tube Cor- 
poration, Newark, New Jersey, were 
found to be exceptionally sensitive. 

Arrived in excellent packing. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 404. 


APEX AUDIOTRON TYPE 199 


This type of tube may be operated 
from dry cells, as it only requires 
06 ampere for the filament from a 3- 
to 4-volt source. The tube is small 
in size and is excellent for use in 


portable sets. Despite its small size, 
it makes an exceptionally good de- 
tector and amplifier and it may be 
used with plate voltages up to 90 
volts, This tube is manufactured by 
the Radio Tube Corp., 70 Halsey 
Street, Newark, New Jersey. 

Arrived in excellent packing. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 405. 


NOLTE INDUCTANCE COILS 

The Nolte Manufacturing Com- 
pany of Jersey City also submitted 
samples of its type C and type D 


inductance coils. These coils are for 
use in Reinartz circuits and are of 
similar construction to that com- 
pany’s wave trap coil. They are 
wound with green silk insulated wire 
bound together with cord, thus elim- 
inating the use of shellac or var- 
nishes. 

Arrived in excellent packing. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 400. 


NOLTE WAVE TRAP COIL 

This wave trap coil is of the 
spider-web type and is wound in two 
sections so that it may be coupled to 
The center sec- 


tion is wound with a few turns of 
heavy wire which is connected in 
series with the antenna. The remain- 
der of the coil is of green silk cov- 
ered wire, which coil is to be con- 
nected to a variable condenser. With 
this arrangement, interference from 
unwanted stations of slightly differ- 
ent wave-lengths than that of the 
desired station may be eliminated. 
The windings are bound together 
with cord, thus avoiding the use of 
shellac or other insulating varnishes 
wth their accompanying dielectric 
losses. Manufactured by the Nolte 
Manufacturing Company, 61 Gautier 
Ave., Jersey City, N. J 

Arrived in excellent packing. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 399. 


PFANSTIEHL INDUCTANCE 
UNITS 


The Pfanstiehl inductance units 
are wound spider-web fashion with 
green silk covered wire, held to- 
gether with an insulating varnish of 
low dielectric losses. A 50- and 75- 


turn coil and a tapped coil in addi- 
tion to a Reinartz coil were sub- 
mitted. The Reinartz coil is supplied 


with wooden and fibre supports for 
mounting as shown in the illustra- 
tion. These coils are manufactured 
by the Pfanstiehl Radio Service 
Company, Highland Park, Illinois. 
Arrived in excellent packing. 
AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATES 
OF MERIT NOS. 395 AND 396. 


BALLANTINE VARIO- 
TRANSFORMER 
This radio frequency amplifier unit 
is of compact construction and gives 
very good results when employed 
with practically any type of tuner. 
The transformer is variable and the 


instrument is tuned by turning the 
small knob. In this way regeneration 
is controlled without the use of a 
potentiometer, and maximum ampli- 
fication is easily obtained. The trans- 
former is also supplied separately 
with fixtures for base and panel 
mounting. It covers the entire 
broadcast wave-length range. The 
model No. 5 instrument, shown in 
the illustration, is equipped with a 


vacuum tube socket, rheostat and 
binding posts for connections. Manu- 
factured by the Boonton Rubber 


Mfg. Co., Boonton, N., J. 
Arrived in excellent packing. 
AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 401. 


WEST WYRE VARIABLE 
CONDENSER 


This variable condenser is of the 
grounded rotor type and is of very 


rugged mechanical construction. The 
dielectric absorption losses are com- 
paratively low. It has a three-plate 
vernier and is furnished complete 
with knobs and dial. Manufactured 
by the West Wyre Radio Company, 
Westfield, Mass. 

Arrived in excellent packing. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 381. 


GILFILLAN ADAPTER 
It is sometimes desirable to use 
UV-199 or C-299 tubes in a set 
equipped with standard sockets. In 
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order to do this, an adapter is neces- 
sary. The adapter shown in the 
illustration is of very good construc- 
tion and is manufactured ‘by Gilfillan 


Bros., Inc., 225 West 57th St., New 
York City. It is of moulded bakelite 
with phosphor bronze contact springs. 
Arrived in excellent packing. 
AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 391. 


GILFILLAN VARIABLE 
CONDENSER 
The type R-725 Gilfillan 43-plate 
vernier condenser is of rugged me- 
chanical structure and has low di- 


electric absorption losses. The losses 
at 1,000 cycles are equivalent to a 
series resistance of 80 ohms. The 
capacity range is from 25.01 mmf. 
to 850.4 mmf. The plates are shaped 
so as to give a straight wave-length 
curve, thus facilitating tuning. 

Arrived in excellent packing. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 394. 


GILFILLAN UV-199 TUBE 
SOCKET 


The type R-500 vacuum tube 
socket, manufactured by Gilfillan 
Bros., New York City, is of similar 
construction to that company’s large 
socket and adapter. It is constructed 
of moulded bakelite with phosphor 
bronze contact springs, and is for 
use with UV-199 or C-299 vacuum 
tubes. 


Arrived in excellent packing. 

AWARDED THE RADIO NEWS 
LABORATORIES CERTIFICATE 
OF MERIT NO. 392. 


REAT BRITAIN has about 580,000 

licensed listeners-in, compared 

with only 30,000 a year ago, and 
broadcasting is still increasing, reports 
to the U. S. Government state. This 
year manufacturers expect a large increase 
in their business, About 225,000 individuals 
who first took out temporary licenses were 
‘ater given constructors’ licenses, which are 
Permits to build sets. This type of license 
seems popular, as between 32,000 and 75,000 
Per month were issued toward the close of 
1923. All told, 165,000 British broadcasting 
licenses were issued to owners of British 
manufactured sets, 75 per cent. of whom 
are said to own crystal sets. Since the 
broadcast stations are mostly located in popu- 
lar districts, a large majority of set owners 
are satisfied with simple crystal sets. 


France has no regularly licensed radio 
transmission stations assigned to broadcast- 
ing, according to advices from the Under 
Secretary of State on Posts and Telegraphs. 
Ay the matter has been definitely settled 
y the Government, there will be no special 


broadcasters. There is, however, one private 
station authorized to try out general radio 
dissemination, with the aid of three Govern- 
ment stations, under provisional authority. 

The three French Government stations co- 
operating are: The Military Station in the 
Eiffel Tower, “FL,” operating on a wave- 
length of 2,600 meters, and 5-K.W. power; 
the Superior School P. T. T. at Paris, 
“ESP,” with a wave-length of 450 meters 
and a 450-watt power, and the Lyons station 
“YN,” wave-length 740 meters and a 250- 
watt power. The private experimental sta- 
tion is that of the French Radiotelephony 
Co., in Paris, “8AJ,” wave-length 1,789 
meters and 6-K.W. power. 


The urge to broadcast and listen in has 
reached Hong Kong, China, where a few 
foreigners interested in radio got together 
and formed the Hong Kong Radio Society, 
membership in which now numbers over.a 
hundred, according to a report made to 
the Department of Commerce. Today there 
are over 500 listeners-in, but it is estimated 
that this number will be doubled within a 
year’s time. 


International Radio Notes 


So far there are only two broadcast sta- 
tions in Hong Kong, the report states. One 
is a 100-watt American set, operated by the 
local telephone company which transmits 
phonograph music for an hour each eve- 
ning; and the other is a 10-watt Canadian 
made set which is operated by the Radio 
Communication Co., Ltd. This company is 
planning to install a 1-K.W. set for broad- 
casting at Kowloon to serve South China 
with piano and vocal music, news bulletins, 
weather and shipping reports. Fans are also 
able to receive entertainment three evenings 
a week from the Manila Electric Supply Co. 
and from the Evening News of Shanghai, 
somewhat irregularly. Broadcasting seems 
to await the genius and enterprise of Ameri- 
can manufacturers and exporters. 


The Chinese love anything mysterious, 
and consequently radio telephony has a 
strong appeal to the natives. In South 
China, there should be a good potential mar- 
ket for radio equipment, but commercial 
and climatic requirements must ke considered 
if American manufacturers and exporters go 
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Radio News for May, 194 


RADIO RECEIVING SYSTEM 


(Patent No. 1,477,413. Issued to Ernst 
Alexanderson. of Schenectady, N. Y. 
ber 11, 1923.) 

This invention relates to radio receiving systems, 
and more particilarly to means for preventing 
interference in such systems with the reception of 
desired signals. 

The object of this invention is to provide in a 
radio receiving system a means for _ preventing 
interference with the reception of desired signals 
from a near-by transmitting station having a 
different wave-length. 


F. W. 
Decem- 


there is 


effect 
provided, in connection with a receiving antenna, 
means for impressing upon the receiving circuit 
two equal and opposing potentials produced in the 


In carrying this invention into 


antenna by the interfering wave. This means is 
so arranged that it will also impress upon the re- 
ceiving circuit two potentials produced by the de- 
sired signaling waves, but these two potentials will 
be of different magnitude and of the same phase, 
or will have such phase relation to each other that 
they will add in the receiving circuit and will not 
neutralize one another. 


ELECTRICAL SIGNALING 


(Patent No. 1,476,691. 
Joseph O. Mauborgne, 
December 11, 1923.) 

In pending applications, Serial Numbers 401,752 
and 419,383, we have described a method for re- 
ceiving radio signals, in which resonance wave 
coils are made use of, and utilizing the wave devel- 
opment effects produced by electrical excitation 
acting on the antenna. The present invention is 
another modification of the same general idea, 
embodying novel features with a view of securing 
still greater improvements in the results desired, 
namely, more effective elimination of static dis- 
turbances and other interferences in the reception 
of radio signals. ; . 

The method consists in connecting a wave coil 
to a relatively high potential point of a tuned an- 
tenna circuit, transmitting the received signal 
energy over the wave coil and detecting the signals 
by connecting electrically a_suitable detector to a 
point on the wave coil. The principle involved 
appears to be as follows: 


Issued to Louis Cohen and 
of Washington, D. C. 


By tuning the antenna 


circuit to the frecuency of the signal to be received, 
and suitably adjusting the capacity and the induc- 
tance reactances of the antenna circuit, the poten- 
tial of the signal energy across the condenser or 
the inductance may be increased many times 
through the resonance process so that the signal 
energy is transformed to high potential energy, 
and this high potential is impressed on the wave 
coil, The term “wave coil” is understood to mean 
a coil having a sufficient length of wire on it in 
relation to the wave length of the signal to secure 
a wave development on the coil. The coil may be 
made in many forms, preferably in the form of 
a long helix wound uniformly with fine wire so 
as to obtain a coil of distributed inductance and 
capacity and thus the equivalent condition of a 
long line in the matter of wave development. If 
the length of the coil is properly adjusted in rela- 


tion to the wave-length of the signals, one or more 
maximum potential points are developed on the wave 
coil, and by connecting the detector, preferably the 
grid of a three-electrode tube, to a point of maxi- 
mum potential on the wave coil, a large signal 
effect is produced in the detector. In case of 
any other electrical effects acting on the antenna, 
such as interfering signals of ditferent frequencies 
or electro-static effects, the conditions for the 
potential building-up process through resonance, 
which obtain in the case of signals of the fre- 
quencies for which the system is adjusted, do no 
longer exist, and consequently their effect on the 
detector is relatively small. In this way, a much 
larger ratio of signal to foreign disturbances is 
produced on the detector than can be obtained with 


the usual circuit arrangements heretofore used in 
the reception of radio signals. 

INDUCTANCE UNIT 
(Patent No. 1,477,608. Issued to Alexander 


Taylor, of Flushing, N. Y. December 18, 1923.) 

This invention relates to inductance units and 
has particular value when these units are used in 
wireless telegraphy and telephony as the primary, 
secondary and tickler coils, which are adjustable 
toward and from one another in a manner well 
known in the art. 

An object of the invention is to provide an in- 
ductance unit which will have a minimum. self 
induction and distributed capacity and thereby a 
minimum radio frequency resistance, which enables 
more selective tuning ot the coils and which has 
a maximum range of resonance. <A further object 
is to provide a unit of this type which is durable, 
sensitive, efficient and inexpensive, 


The invention comprises a comparatively thin 
sheet of a suitable dielectric material which acts 
as a form or frame upon which a conductor is 
wound cornerwise and alternately across opposite 
faces so that there will be no crossing of the con- 
ductor upon any face and the portion of the wind- 
ing upon one face will be transverse to that upon 
the other face. By this arrangement the crossing 
occurs when the conductor portions are separated 
by the thickness of the dielectric. The sheet may 
have any suitable shape and preferably is provided 
with approximately rectangularly disposed grooves 
in its edges in which the conductor is wound to 
prevent its displacement along the edges. 


RADIO MODULATION SYSTEM 
(Patent No. 1,477,316. Issued to Frank Conrad, of 

Pittsburgh, Pa. December 11, 1923.) 

This invention relates to radio telephone trans- 
mission and it has particular relation to means 
for measuring the modulation and to methods of 
and apparatus for controlling the modulation. 

One object of this invention is to provide a meter 
registering the alternating-current component of the 
modulated current supplied to an oscillator tube, 
said meter being calibrated to indicate directly the 
ratio of the effective alternating-current component 
to .7 times the steady direct-current component. 

A further object of this invention is to provide 
a mechanism and a method of operation wherein 
the intensity of the modulation is controlled in 
accordance with a chart showing various average 
effective values of the modulating current or, in 
general, of the modulation envelope. Such values 
are worked out with respect to the different kinds 
of sound being transmitted in such manner that 
the loudest individual units of the sound shall not, 
in general, cause the instantaneous intensity of 
modulation to materially exceed the value at which 


distortion from over-modulation begins, 

3 

r From Ample 
~~ 


RADIOTELEGRAPHY 


(Patent No. 1,473,719. Issued to Ralph R. Be 
of Palo Alto, Calif. November 13, 1923.) —' 
The invention relates to radio telegraphy ay 

particularly to radio telegraphy signaling systems, 
An object of the invention is to provide a syste 

of single wave radio signaling, in which wave 
having a frequency above the limit of audibjlity 
are converted into signals having a frequency 
within the range of audibility. Continuous ragj, 
oscillation generators, such as the Poulsen are 
generator, for instance, produce continuous wave 


having a frequency above the range of audibility 
but many receiving stations are not equipped t) 
receive and identify waves of such frequency, 
This invention. therefore, contemplates so manipv. 
lating the high frequency waves, that signals wil 
be received by such stations and this is preferably 


accomplished by converting the continuous wave | 


into wave trains or wave groups, the frequen 
of the groups being within the range of audibilit 


so that signals so transmitted are readily receivei 


and identified by all receiving stations, 

he invention 
waves of a single wave-length, eliminating the com 
pensating wave. Thus, when the signaling key « 
depressed, a plurality of groups of waves of : 
single frequency are radiated and when the ke 
is released, practically no radiation occurs. 


CURRENT-CONTROLLING AND STATIC 
REDUCING SYSTEM 


(Patent No. 1.477,017. Issued 
Sprague, of East Orange, New Jersey. 
ber 11, 1923.) 

The present invention in its broad aspect relate 
to a method and means for combining the prope 
ties of a plurality of electric discharge devices, « 
their equivalents, arranged in parallel relation, t 
secure a desired resultant property. It involié 
controlling the order and extent of operation 0! 
the discharge devices, which may, for example, i 
thermionic vacuum tube devices. , 

In a more specific aspect the invention relates 


to Clarence 4 
Decex: 


the reception of relatively weak signal ett 
in the presence of large electrical disturban* 
It is particularly adapted to the reception of et 
tromagnetic signal waves at radio receiving stations 
during atmospheric or other disturbances, but * 
not limited to such use, since it is applicable als, 
for example, to wire or cable signaling where 
which disturbing current waves are received ! 
gether with the signal waves. . a 
The invention is designed particularly for 0 
coming the disturbing effects of abnormal, oe 
of energy of low pcriodicity compared with ™ 
signal currents. These relatively slow impuss 
great amplitude are very troublesome and 9 3 
cult to control not only in radio signaling, di 
high frequency carrier current wire systems 
systems of great capacity, such as the sw x 
cable. Without some correcting means, tor 
large undesired currents, the receiving 1m det 
or the operator’s ear may be temporarily roeast 
insensitive or permanently injured, or at} ihe 
may be impossible to receive the signal daritt 
persistence of the disturbances, owing to! 


(Continued on page 1654) 
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HIS Department is conducted for the benefit of our R. 
| publish only such matter as is of sufficient interest to all. 


i, 


Know. 


1. This Department cannot answer more than three questions for each correspondent. 


2. Only one side of the sheet should be written upon; all matter should be t 
3. Sketches, diagrams, etc., must be on separate sheets. 
4. Our Editors will be glad to answer any letter, at the rate of 25c. for each question. 
calculations, patent research, etc., a special charge will be made. 
You will do the Editor a personal favor if you will make your letter as brief as possible. 


Before we answer such questions, 


pao Experimenter. We shall be glad to answer here questions for the benefit of all, but we can 


\ ypewritten or else written in ink. No attention paid to penciled matter 
This Department does not answer questions by mail free of charge. 

If, however, questions entail considerable research work, intricate 
correspondents will be informed as to the price charge. 


emevnnnacvanvannnnnnantsaeaa ae 


USE OF HYDROMETER 
(900). Mr. Clyde G. Lothrop, Whitman, Mass., 
requests: . 

Q. 1. Why are radio tubes so costly? 

A. 1. To bring vacuum tubes to their present 
state of perfection, thousands of dollars have been 
spent in development. Part of this development 
expense is compensated for by the present price 
of the tubes. 

. 2. What condition of a storage battery is 
determined by a hydrometer? 

A. 2. A hydrometer reading shows the specific 
gravity, or density of the electrolyte. A reading 
of 1.250 or higher shows a fully charged battery 
and a reading less than 1,200, a discharged one. 

Q. 3. What substances may be used for nickel 
plating on copper or brass? 

A. 3. A nickel anode in a solution of double 
sulphate of nickel and ammonium, specific gravity 
1,03. This solution must be neutral or slightly 
alkaline, as an acid bath will cause the nickel to 
peel off. Approximately a pound of the double 
salt to each gallon of solution, is used. 


INCREASING WAVE-LENGTH RANGE 
(901). Mr. E. G. Kausrud, Oakland, Calif., 
requests: 

. 1. How can 509 meters be reached with a 
single circuit tuner? 

A. 1. Connect a fixed condenser across the grid 
coil, of 00025 mfd., or .0005 mfd. capacity. 

Q. 2. What determines the number of ohms a 
pair of phones may have? 

A. 2. The resistance of the coils in a pair of 
phones is expressed in ohms, this usually being 
about 1,000 ohms for each single phone. Very 
fine wire must be used to get the necessary num- 
ber of ampere turns on the coils which gives the 
phone its high resistance. 

Q. 3. How many lamps are needed to charge a 
6 volt battery at 5 amps., using a 2-jar rectifier? 


A. 3. Five 100-watt lamps in parallel, or equiv- 
alent. 
BEST SOLDERED JOINT 
P eae Mr. Joseph Meller, Dathan, Alabama. 
aSKS: 
Q. 1. How is a Peerless coil to be connected? 


A. 1, This circuit will be found in answer to 
Question No. 636 in the “I-Want-to-Know” column 
of the April, 1923, issue of Radio News. 

Q. 2. What is the correct per cent. of solder 
materials? 

A. 2. This depends on intended use of the 
solder, Average soft solder for copper is 60 per 
cent tin and 40 per cent lead. 


Q. 3. How is a good copper joint made? 

By bringing the two surfaces as close 
as possible and using a minimum of 
solder. This is necessary as copper has seven 
times the conduetivity of solder, 
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The Superdyne circuit with two stages of audio frequency. 


en Qgit 


Reversed feed back controls the 


oscillation of the R. F. tube. 


ULTRADYNE QUERIES 


(903). Mr. S. S. Walbridge, Troy, N. Y., says: 
Q. 1. Using UV-199 or UV-201A tubes, what 
size should the potentiometer in the Ultradyne be? 
A. 1. A potentiometer of 300 or 400 ohms is 
recommended for any tubes. 
Q. 2. Can the Ultradyne be used with three 
tubes? 
A.2. Not very successfully. It would work 
with four tubes but would not be efficient. 


200 Ohms 
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The sensitivity of a crystal set can be in- 
creased by adding a battery and potentiometer. 


Q. 3. What is the best two-tube set to use with 
a condenser plug? 


A. 3. Any regenerative or radio frequency set 
should function in favorable locations. 


POWER AMPLIFIER TRANSFORMERS 


(904). Mr. 
requests: 


Swain Solon, Shenandoah, Iowa, 


AFT. 
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(Q. 913). 


jacks. 


ce a tn 


Filament control jacks may be employed in any circuit in place of double circuit 
his diagram shows the proper connections. 


. 1. What are the full dimensions for the 
push-pull transformers mentioned in the article, 
“Balanced Feed-Back Power Amplifier,’ on page 
1082 of Rapio News for February, 1924? 

A. 1. There are 4,000 turns on the primary 
and 18,000 turns on the secondary of the input 
transformer. The output transformer has 18,000 
turns on the primary and 4,000 turns on the secon- 
dary. No. 40 wire is used. The silicon steel 
laminations may be .02 inch thick and ™% inch 
wide. They are in the form of an L, being 3 
inches long each way. Twenty laminations are 
used. The input transformer has its secondary 
tapped at the middle point or 9,000 turns. The 
output transformer has its primary tapped at the 
middle (9,000 turns). 


RADIO BIOGRAPHY 


(905). Mr. Robert S. Shull, 
Pa., writes: 

Q. 1. Compare a book condenser with one of 
the interleaving type. 

A. 1. Book condensers do not have a straight- 
line capacity curve unless a special mechanical de- 
sign is employed; they stand a higher voltage; 
dielectric losses are greater; almost impossible to 
short-circuit; have greater mechanical strength; 
require less space; are not sufficiently accurate for 
laboratory work; can be used on front or back of 
a panel, 


Chambersburg, 


Q. 2. What is the effect of tight variocoupler 
coupling? 
A. 2. Broadens the tuning of both circuits; in- 


creases the natural wave-length of both coils; in- 
creases high frequency resistance of both coils; 
induces a current of greater value. 

. 3.. What were Marconi’s major steps in de- 
veloping radio? 

A. 3. Marconi applied for a British patent 
June 3, 1896. He conducted demonstrations before 
British Post Office Officials, first for a distance of 
about 300 ft. (between the Savings Bank Depart- 
ment in Queen Victoria St., and the General 
Post Office), then 13% miles on Salisbury Plain. 
At the next trial, also on Salisbury Plain, four 
miles were covered. Bristol Channel was crossed 
in May, 1897. Ship to shore, and vice versa, experi- 
ments were conducted for a distance of about 10 
miles in July, 1897. British Lighthouse radio ser- 
vice was instituted in December, 1898. March 
1899, the Straits of Dover were crossed. From that 
time on, increasing distances were covered until, 
December 12, 1901, the now famous letter “S’’ 
was unmistakably received at St. John’s, New- 
foundland, from a Marconi station located at 
Poldhu, Cornwall. 


IMPROVING THE CRYSTAL SET 


(906). Mr. H. C. Newton, Los Angeles, Calif., 
wants to know: 
. 1. How can I use a battery with my crystal 
set? 


A. 1. The diagram appears in these columns. 
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Properly used, 
this circuit 
will prove very 
selective. En- 
ergy is trans- 
ferred from 
primary to 
secondary by 
the link coil 
shown. 
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CONNECTING A LAMP RESISTANCE 

(907). Mr. W. H. Johnson, Hilo, Hawaii, re- 
quests: 

Q. 1. Should six 60-watt lamps be connected in 
series when charging “‘A” batteries from an elec 
trolytic rectifier? 

A. 1. The lamps 
parallel. 


should be connected in 


IMPROVED SUPERDYNE 

(908). Mr. Hugh Miller, Snyder, Okla., asks: 

Q. 1. Can a UV-200 tube lose its efficiency 
without the filament burning out? 
A Yes. Through constant use, the electron 
emission may considerably decrease, necessitating 
an increase in battery current to maintain efficiency. 

Q. 2. What is the improved Superdyne circuit? 

A. 2. Nearly the same as shown in answer to 
question No. 911, excepting that a variometer is 
used instead of the original reaction coil and 
variable condenser. Conductive antenna coup- 
ling of the Reinartz type is used. The ground 
then connects to the “A” battery. 

Q. 3. In what position should 
rotor be, for sharp tuning? 

A. 3. For selective tuning the rotor should be 
at an angle between 45 and 90 degrees. 


a variocoupler 


MORE ULTRADYNE 


(909). Mr. Edward F, Weis, Chicago, IIl., re 
quests: 
Q. 1. Will there be any advantage in using an 


11 plate, or 23 plate variable condenser in place of 
the .00025 mfd. fixed condenser across the primary 
of the first long wave transformer used in the 
Utradyne? 

A. 1. A variable condenser would aid in tuning 
this circuit sharply. 

“SUPER” RANGE 

(910). Thomas J. Stansel, Electra, 

wants to know: 
What is the best tube for “Super” cir- 


Texas, 


cuits? 
A. 1. Use a UV-202, or WE-216A. 

. 2. What is the average range of a one tube 
Super Regenerative set using a two foot loop, as 
compared to an outside aerial. 

A. 2. About the same. 


SUPERDYNE CIRCUIT 


(911). Mr. Reustle, Chicago, IIll., asks: 

). 1. What is the Superdyne circuit? 

A. 1. The circuit you request is shown in these 
columns, 

Q. 2. Should the reactance coil and variocoup- 


ler be in inductive relation? 

A. 2. No. The reactance coil and variocoupler 
should be at right angles to each other. 

Q. 3. How are the coils made for broadcast 
and amateur reception? 

A. 3. Secondary inductance, RC, is on a 4-inch 
tube. The negative-feedback rotor, XY, is a 354- 
inch ball. Plate Reactor inductance, WC, is on a 
4-inch tube. Correct wire turns for broadcast wave- 
lengths are shown. For amateur wave-lengths, use 
the 16 turn tap on RC and the 16 turn tap on 
WC. XY remains the same. The aerial and 
ground are coupled to RC by four turns of No. 18 
lamp cord wound tightly around it. 


TUBE QUERY 


(912). Mr. Robert A. Fox, Jr., West Long 
Branch, New Jersey, requests: ) 
; Can a UV-200 be made to work, if it 


stops working as soon as it gets hot? 
A. A change of “B” battery voltage would 
probably cause the tube to function for a time. 


FILAMENT CONTROL JACKS 
(913). Mr. F. Grampp, Jr., 
asks: 


Elizabeth, N. J., 


Q-923 


Can a step of radio frequency amplifica- 


0:1: 
tion be added to an Autoplex receiver? 

a it 2 

Q. 2. How can filament control jacks be added 
to my set? 

A. 2. The diagram of a two stage amplifier 


using filament control jacks is shown in _ these 
columns, 
TUNING 
(914). Mr. R, L. White, Desdemona, Texas, 


wants to know: 
Q. 1. What are some general instructions for 


tuning? 
A. 1. The aerial should be adjusted to the 
= turns 
BRAIDS. 
je .00025 
7 0005 
84 #8 S00 2244. 
+ 
ihe Mis 
o Q-928 


Very good results are secured with this circuit 
using a fixed coupler. A tickler coil provides 


regeneration. 
approximate wave-length it is desired to receive. 
Follow up with an adjustment of the grid and plate 


controls, 

. 2. What is a simple way, when direction of 
the current in a wire is known, to determine the 
direction of flow of the magnetic lines of force? 

A. 2. With the wire grasped in the right hand. 
the thumb extended and pointing in the direction 
of the current flow, the curved fingers will denote 
the direction of the magnetic lines of force. <A 
diagram showing this will be found on these pages. 


REDUCING BODY-CAPACITY 

Mr. D. Bailey, Toronto, Canada, asks: 

How can I reduce body-capacity? 

Keep filament current as low as possible. 
Reverse connections to condensers from which 
effect is noted. If capacity effect is noticed from 
the variocoupler, try reversing the rotor leads. 
Reverse variometer leads, if effect is noticed from 
this instrument. 


(915). 


Q. 1. 
A. 1. 


MUSHY SIGNALS 


(916). Mr. D. H. Peters, Omaha, Neb., wants 
to know: 
Q Why do certain stations come in 


‘mushy”’? 

A. 1, This is ordinarily caused by some station 
(receiving or sending) heterodyning with the wave 
of the station you are trying to receive. Should 
the trouble originate in your receiving set, try 
changing the grid leak. 


INVERSE-DUPLEXING THE NEUTRODYNFE 


_ (917). Mr. F. G. Watson, Washington, D. Cs 
inquires: ; 
1. Can the Inverse-Duplex principle be 


used in a three tube Neutrodyne receiver? 


Radio News for May, 1924 
A. 1. It is experimental and not to be advised 


ADDING R.F. TO A FLEWELLING 


(918). Mr. Willard Gossett, Topeka, Kans, 
requests: a ' , . 
7 B an radio frequency amplificati 
added to a Flewelling set? aan 
_A. 1. Yes, but it will not increase the set's ef, 
ciency. F 
LOOP AERIAL 
(919). Mr. John Hancock, Plainfield, N, J 


makes these requests: 

Q. Please give instructions for buildin 
loop. e 

A. 1. An efficient loop to cover the broadcast 
wave-lengths may be constructed by winding 15 
turns of flexible stranded wire on a form {i 
inches square. This form may be constructed by 
fastening two sticks, 34 inch square and 22 inches 
long, together in the form of a cross. One stig 
should preferably be about 3 inches longer than 
the other to provide an extension to fasten toa 
base. The wire should be spaced % inch and 
starting from the outside, may wound spiral 
fashion toward the center. Upholstery tacks 
may be used to space the wire. 


CORRECT GRID LEAK 

(920). Mr. James Sims, Little Rock, Ark 
wants to know: . 

Q. 1. Why does the music come in clear for, 
few seconds and than cut off and then start again 
with a continuous repetition of this effect? ; 

A. 1._ This is due to incorrect grid leak adjust. 
ment. Lowering the grid leak resistance will cor. 
rect it. If this is noticed only on long distance 
Stations it is known as fading, or swinging, and 
cannot be avoided. 


VACUUM TUBE CONSTRUCTION 
(921). R. M. Hatch, Toronto, Canada, asks: 
_ Q. 1. Why does the filament quickly burn out, 
in home constructed tubes, even though highly 
evacuated ? ; 
A. 1. This may_be due to an imperfection of 
the filament wire. It may also be caused by a por 


juncture of the lead-in wire and the glass, due to | 


a difference in the co-efficient of expansion of th 
lead-in wires and the glass. 
also effect the filament life. 


. 2. Where can vacuum tube construction data 


be obtained? 
A. 2. See  Scott-Taggart’s book, “Thermionic 
Tubes in Radio Telegraphy and Telephony.” 


PUSH-PULL AMPLIFICATION 

(922). G. H. Beaudry, Montreal, Canada, r 
quests: 

Q. 1. What dry cell tubes will work best is 
the push-pull amplifier described in the October, 
1923, issue of Rapio News? 

A. 1. Use UV-199 or C-299 tubes. 

Q. 2. What is the voltage for “B” and “C’ 
batteries, using these tubes? 

A. 2. Sixty to 90 volts for the “B” batter. 
Try voltages between 4% and 9, for the “C” ba 
tery. 

Q. 3. What is the capacity of condenser “C’ 

A. 3. Try using a three plate variable om 
denser. 


LINK CIRCUIT 


(923). Mr. E. Heitner, New York City, watts 
to know: a 
1. Please publish the sharpest tuning circu 


available? 
AL 
seeming so. 


Circuits may often be sharp without 
There are several methods of secur 
ing very sharp tuning. The “‘link’” circuit, using 
one turn of very low resistance, rubber covers 
wire, around each of two tuning inductances wil 
form a very sharp tuner and it can be used wit 
almost any set. The two coils must be in no 
inductive relation to each other, 

. 2. What are the dimensions of a long wat 
transformer (10,000 meters) made with honeycom) 


coils? ; 
(Continued on page 1660) 


Direction of 
current flow 


Direction of __ 
lines of forcé™>.. 


When the direction of the current flow hea 
the direction of the lines of force can 
determined. 


Occluded gases wil [ 
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Now you can 
UNDERSTAND 
RADIO! 


Take the mystery out of it— 
build and repair sets—explain 
the vacuum tube—operate a 
transmitter—be a radio expert! 


1 VOLUME 
514 PAGES 


Compiled by 
HARRY F. DART 
E.E. 


Formerly with 
the Western 
Electric Co., 
and U. S. 
Army In- 
structor of 


Radio. 
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RADIO 


HANDBOOK 


Technically Edited by F. H. Doane 
40,000 ALREADY SOLD 


This practical and authoritative handbook 
is considered the biggest dollar’s worth in 
radio to-day. Over 40,000 homes rely on the 
I. C. S. Radio Handbook to take the mystery 
out of radio. Why experiment in the dark 
when you can quickly learn the things that 
insure success? Hundreds of illustrations 
and diagrams explain everything so you can 
get the most out of whatever receiver you 
build or buy. 


It contains: Electrical terms and cir- 
cuits, antennas, batteries, genera- 
tors and motors, electron (vacuum) 
tubes, many receiving hook-ups, 
radio and audio frequency amplifi- 
cation, broadcast and commercial 
transmitters and receivers, wave 
meters, super-regeneration, codes, 
license rules. Many other features. 


A practical book. Written and edited by 
experienced engineers, in plain language. 
Something useful on every one of its 514 
pages. The authority that covers every 
phase of radio, all under one cover in one 
book for one dollar. Don’t spend another 
cent for parts, turn a dial or touch a tool 
until you have mailed $1 for this I. C. S. 
Radio Handbook. 


Send $1 at once and get this 514-page 
1.C.S. Radio Handbook—the biggest value in 
radio to-day. Money back if not satisked. 


premarin aarp OUT HERE— — — — 
IN 


TERNATIONAL CORRESPONDENCE SCHOOLS 
Box 8283-B, Scranton, Penna. | 


I enclose One Dollar. Please send me—post- | 
paid—the 514-page I. C. S. Radio Handbook. | 
It is understood that if I am not entirely sat- 
isfled I may return this book within five days 
and you will refund my money. 
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RADOPAINT withstands 4000 volts. 
Resists Acid and all Climatic Conditions. 
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_ Correspondence From — 
Readers 


(Continued from page 1597) 


Hann 


" 


Maer 


half hours, following which KSD afforded 


the opportunity to enjoy for one hour simi- | 
lar services in a Catholic Cathedral in St. | 


Louis. 

I am able to hear a sermon, at the church 
of my own choice, every Sunday evening. 

I have attended foot ball games, prize 
fights, theatricals, Grand Opera, organ re- 
citals, fiddlers’ contests, barn dances, glee 
clubs, dinner concerts and midnight frolics, 
but I tune out all bed-time stories—an old- 
timer does not need so much sleep anyhow,— 
and I don’t want to be sent off to bed. 

I went to a circus the other night, too, at 
WTAS, and they had a circus band, wild 
animals, ringmaster ‘n’everything, with pink 
lemonade; at least they were offering ‘“Pea- 
nuts and Popcorn,” and a voice said, “No 
lady, money is not refunded when the gum’s 
been chewed,” so I know it was a circus. 

I have a regular perch with the Radiowls 
at WSB, occasionally stay out late with the 


Nighthawks at WDAF, have served a few | 


terms in Stripes with WOS, have won my 


right to a Certificate for Radio Truth at | 


WBAP, and my application is in for Late 
Hours Club at WDAR, and am honored to 
be in the Family Circle of WWJ, with all 
my late hours. 

WRC, “The Voice of the Capitol,” has it 
all, Religion, Politics, Science, Art or just 
plain mechanics, and seems to be delighted 
to put it on the air for us. I can get the 
whole works within a short night, from 
Markets and Weather reports and News 
Crier, to the Classical and Grand Opera, by 
pushing the button on WDAP, WJAZ and 
KYW. I have not seen KYW’s Cat yet, 
but have heard the dog speak at WOR. 

KFKX has caught the “wrinkle” from 
KDKA, and not only boosts the latter but 
puts out a brand under his own trade mark 
with so much clarity and volume that KDKA 
will have to watch his step. 

WGY is another of our “local stations” 
and I will say that nothing not first-class 
reaches us from that fine station. WBZ 
recently furnished the best violin music I 
have heard; no, not “fiddles,” fellows; these 
were real old time violins and the performers 
must have grown up with them. WJAR 
and WSAD have furnished a few good 
numbers, also. WHAZ has an output as 
pleasing as it is varied and is well received, 
the only trouble being there are too many 
silent nights. 

WHAS, WMC, WSB and WFAA all 
furnish fine music in varied programs, from 
Foster’s melodies to everything you like, all 
with a touch of that Dixie Land hospitality 
that makes you like it better. 

WBAP sends out plenty that is modern, 
but if you listen you will, if you are old 
enough, get a thrill from the old-time num- 
bers as well. 

The Hired Hand there is busily engaged 
in preserving the truth from being abused or 
overworked, and is supported by more than 
100,000 working members; what they have 
done to Radio Truth is almost enough. 

WSAI and WLW are well equipped and 
will furnish any brand of entertainment you 
want, or can use, from High-brow to Jazz, 
and they seem to enjoy doing it. WBAV 
and WPAL would have you know that 
Columbus is something more than a spot on 
the map. WTAM and WJAX turn out in 
quality more than is lacking in quantity and 
the same may be said of WWJ and WCX, 
I enjoy them all from Dinner Concert to 
Midnight Frolic as often as possible. 

WCBD may not be able to establish the 
fact of the Earth being flat, but the brothers 
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|As bottle glass 
differs from a 
brilliant 


————— 


diamond 


Even the most ine. 
perienced would note 
the difference immedj. 
ately. There is just ay 
much difference he 
tween results from ay 
ordinary rheostat and 
the gem of them all 
the 


UNITY 


Vernier Rheostat 


It is the highest type electrical instrument made 
for controlling resistance. A single wire followed 
its entire length by a contact permits the most in. 
finitesimal variation. A built-in cut-out switch is 
an exclusive UNITY feature. Satisfaction guar. 
anteed or money refunded. 


Use 6 Ohm Rheostat 
for most tubes but 
25 Ohms for 201-A and 301-A 
40 Ohms for 199 and 299 


Price, $2.00 


“TUBE CONTROL,” a book by J. Elliott Jen. 
kins, Engineer of Broadcasting Station WDAP— 
tells how to eliminate noises. Send 14c, cost and 
postage; or 10c at your dealers. 
If your dealer cannot supply, take 
no substitute. Write us direct 


UNITY MFG. CO. 


228 N. HALSTED STREET, CHICAGO 


FOR MAXIMUM DETECTION 


PANFONITE 


is the crystal that stands supreme, either as 
a simple detector or for use in reflex circuits. 
Each crystal is tested and finely mounted. 


Mailed for 50c. 


The feeble radio currents are precious 
One application of 


COVAR 


on inductance coils will prevent all leakage 
and keep the turns firmly in position. COVAR 
is a colorless varnish, it renders the silk and 
cotton covering of wires absolutely impervious 
to moisture and dust, but does not produce the 


electro-static damping effect, which is the 
objectionable feature of shellac and_ other 
varnishes. 


Mailed ready for use with solvent for $1. 


Soldering Radio joints is a vital necessity, 


easily accomplished by using 


SOLOX 


the IDEAL fluid soldering flux. 
acid, non-aqueous, not greasy. It cannot pro 
duce galvanic action between dissimilar metals, 
therefore does not produce corrosion or if: 
perfect joints. The surplus fluid evaporates 
under the heat of soldering, leaving the joitt 
clean, electrically and mechanically perfect 


Mailed ready for use for 50c. 
THE D. X. RADIO RESEARCH 
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Inside the Arctic Circle, nine degrees + 
from the North Pole, a little 89-foot schooner is 
frozen fast in the ice of Smith Sound. Aboard 
this schooner a group of brave men are enduring, 
as best they can, the desperate cold of the Arctic— 
cold that often drops to 60 degrees below zero. 
Human atoms in a boundless field of ice! 

Cold is hard to endure, but far more terrible is the 
Arctic solitude—unbelievably oppressive. Radio, at 
length, has broken this spell forever! 


Model 4R—The new Zenith 4R “Long-Distance” 
Receiver-Amplifier comprises a complete three- 
circuit regenerative receiver of the feed-back type. 
i It employs the Zenith regenerative circuit in 
combination with an audion detector and three« 
stage audio-frequency amplifier, all in one cabinet. 
Because of the unique Zenith “selector,” unusual 
selectivity is accomplished without complication of 
adjustment. 
| ‘The Zenith 4R may be connected directly to any 
r) loud-speaker without the use of other amplification 
Concerts from Honolulu! : for full phonograph volume, and reception may be 
° : . t | satisfactorily accomplished over distances 
; Daily, by means of powerful sending and receiv- . | of more than 2,000 miles $8 5 
ing apparatus, the crew of the *‘Bowdoin” are in 
communication with relatives and friends in the 
far-off States. Daily they listen to concerts as far 
away as Chicago, Dallas, and Honolulu! 
When the sanity, the very lives of one’s shipmates 
may depend upon contact with the outside world, 
none but the best is good enough. 


Dr. MacMillan’s Choice—the Zenith 


Out of all the radio sets on the market, Dr. Model 3R—The new Zenith 3R “Long-Distance” 
MacMillan selected the Zenith exclusively— because Receiver-Amplifier combines a specially designed 
of its flawless construction, its unusual selectivity, distortionless three-stage amplifier with the super- 


efficient Zenith three-circuit regenerative tuner. 


it *q: . 
8 dependability and its tremendous reach, Fine vernier adjustments—in connection with the 


Already his operator, on board the “Bowdoin” in * unique Zenith aperiodic or non-resonant “selector” 
Northern Greenland, has tuned in several hundred '  { primary circuit—make possible extreme selectivity. 
Stations. You along the Atlantic who brag a little 2,000 to 3,000 Miles with Any Loud-Speaker 
when you tune in Catalina Island —what would you | The new Zenith 3R has broken all records, even 


those set by its famous predecessors of the Zenith line. 
a Satisfactory reception over distances of 2,000 to 3,000 
| £ miles, and over, is readily accomplished in full 
} volume, using any ordinary loud-speaker. No 


The set that Dr. MacMillan has is a standard | 
Zenith receiving set. And you can do all that / 
MacMillan does, and more, with either of the two | 
new models shown at the right. Their moderate / 
Price brings them easily within Wa 2 Rr / 
~ \ | 
® 


k 


f 
f 


/ special skill is required. 

The Zenith is the only set built which is capable of 
being used with all present-day tubes as well as 
with any tubes that may be brought out in the future. 
vy 4 The Model 3R is compact, graceful in line,and 160 
{ #4 built in a highly finished mahogany cabinet $ 

A GN SESE GREE GEGEN MEETS GEE SORES GUGER ann ames Geese aes 
ZENITH RADIO CORPORATION, DEPT. K 
p | 328 South Michigan Avenue, Chicago, Illinois 


i Gentlemen:— 
\ 


é 


say if you tuned in Hawaii from the Arctic Circle? |’ 


ry 


\ i 
\ vas 


your reach. Write today for \_ 
full particulars. \ 
° a 
Zenith NX 
Radio Corporation . 
McCormick Building x 


CHICAGO eg oe 


Please send me illustrated literature on Zenith Radio. 


Ce mal 
t Address 


MAHOGANITE 
Dials that 
match the set 


Like all other distinctive 
products, Mahoganite has its 
imitators. But, these imitations 
are on the surface only. Mahog- 
anite is not a surface finish. The 


| 


electrical values of Mahoganite | 


extend through the material. 


The only way to assure your- 
self of genuine Mahoganite 
Panels, or Dials which match 
the panels, is to make sure that 
the RA DION Trademark is 


on every one that you buy. 


21 Stock Sizes 


Mahoganite and Black 


6x 7 7x14 8 x 26 

6x 10% 7x18 9x 14 

6x14 7x21 10x12 

6x21 7x24 12x 14 

7x 9 7x 26 12 x21 

7x10 7x 30 14x 18 

7x12 7x48 20 x 24 
Look for this 
stamp, on every 
genuine Radion 
Panel. Beware 
of substitutes 


and imitations. 


RADION 


PANELS 


Dials, Sockets, Knobs, Insulators 


American Hard Rubber Co. 
11 Mercer St. New York 


and sisters there certainly have a harmony 
factory, and turn out only the high-grade 
brands. WOC will straighten your spine, 
if you but listen; KFKB will renew your 
youth (Here comes’ Brinkley), while 
WOAW will mail a nice check to your 
merry widow, if you have taken their ad- 
vice, and Brinkley doesn’t get you. 

PWX and 6KW give you a Spanish 
flavor, while CHYC and CFCA will fur- 
nish either the English or French accents; 
WLAG and WCAL “Shoot it all” in about 
17 languages. 

Late in December, I heard General 
Smedley D. Butler “airing his views” and 
broadforecasting what his Marines would do 
to Philadelphia, and it seems that they have 
gone over the top down there and have 
begun to “treat ’em rough;” I only hope that 
they have left their wire pliers out of their 
kits, for I don’t want WOO nor WIP dis- 
turbed, as they are both good friends of 
mine. 

I have heard many other stations, all good, 
and have on several occasions picked up 
both ends of amusing air duels and dialogues 
between stations, so with all this I will ask, 
can you blame me for being a “Radiotic 
Fan,” and glad of it? 

The uniform courtesy extended me by 
members of staff at the different stations 
where I have feebly attempted to show 
some gratitude for their entertainment, and 
appreciation of the talent employed, has 
been very agreeable to me, as well as quite 
a surprise to learn that they also had time 
to freely dispense this courtesy to an un- 
known “Hill Billy’ hundreds of miles away, 
whom they need never expect to see or know. 

P. W. Earty, Broadcatcher, 
Welch, W. Va. 


[At last the “contented” letter has arrived. 
We thank the Lord that radio broadcasting 
is not in vain; here at least is one who is 
being well served. We who only put out a 
magazine can think of him with kindness in 
our eyes, thank him for his appreciation of 
broadcasting, reveal him as the “right sort” 
and pray that his spirit will eventually 
dominate.—En1Tor. } 


RIGHTO! 
Editor, Ravio News: 


Please allow me a little space in your 
valued magazine, to correct a few minor 
points in 2-ADH’s letter in the March issue. 

The reason amateurs are not bothered to 
any extent by receiver squeals is not that 
amateur receivers are operated in a non- 
oscillating condition—they must oscillate, in 
order to pick up straight C.W. signals—but 
because amateurs do not make a practice of 
slopping around on a number of stations, as 
some BCLs with oscillating receivers do. 

About the statement that “the average 
amateur wave is not as sharp as a good 
broadcast station’s wave”: This is not true. 
In order for a C. W. wave to be heard, an 
oscillating detector must be used, and the 
signal can only be heard from the upper 
limit of audibility on one side, down to the 
zero beat, and up to the limit of audi- 
bility on the other side, or about 10,000 
cycles, regardless of what type of tube 
transmitter is used. I have never seen a 
tube transmitter which would give any 
reading of broadness on a decremeter, and 
have reason to believe that no such trans- 
mitter exists. And then, furthe?, it is 
claimed that the use of Heising modulation 
on a phone set broadens its wave on account 
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For 
Better 
Tuning 


Bremer-Tully Ver. 
nier| Tuner. The 
original three eros 
section cireuit 
Tuner. i 
Bremer-Tully Ver. 
nier Variable Cop, 
denser, The original 


V ernier Variable 
Condenser, 


Bremer-Tully Air 
Core Transformer, 


Better 
Tuning 


Tells you why and 
shows you how, 
Mailed 


ot 10c, 


on receipt 


One packed free 
with each Tuner, 


BREMER-TULLY CO 


Canal & Harrison Sts., Chicago, Ill, 
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Registered U. S. Patent Office 


CERTIFIED! 


Supertran Audio Transformers have been 
certified by the largest testing laboratory in 
the United States. They are “certified” by 
scientific measurements to be unequalled for 
volume, quality, and electrical efficiency. 


AA 
G34 


ial 


Price 
$6.00 


These _ trans- 
formers are 
specially de- 
signed for the 
Neutro- 
dyne and Re- 
flex circuits. 


Can be used with any amplifying tube on 
the market with excellent results. 


At your dealer—or direct by mail 
on receipt of purchase price 
FORD MICA COMPANY, INC. 
33 East 8th St. New York 


JONES MULTI-PLUG & CABLE 
(Patents applied for) 
The Standard Radio Set Connector 


xz —€@ 


Put this type on your new Put this type on seven 
set; it is small and may be binding posts of your pres- 
mounted anywhere with cord ent set. With cord and 
and plug $4.00 Type P.M. — plug $5.00 Type B.P. 


Put your Batteries 
on shelf in base 
ment and run th 
8-ft. cable through 


floor to set. 
5A and B. Battery wires in cable. Antenna and groan! 
are separate leads from cap. Guaranteed not to 


y : : and Dealers. 
efficiency of set. For sale by sll sete a iby 


Fully covered by patents gpplied “or. 


D B. JONES : 
608 S. Canal St. Chicago, ll 
— 
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Snes “ACTOR, 16S F Ub Lb OnE THIEN Gs YOU SHOULDNT MESS” 


Get ready now for 


Ver. 

The . 

Cross 

z summer radio 

~ Your radio batteries have served you well and faithfully 
rigina over the long winter months. Now a great radio summer is 
a at hand. To enjoy summer radio at its best, equip your 
bis receiver with the best batteries you can get. Put in new 


Eveready Radio ““B” Batteries and see what wonderful, long- 
lived service they will give. 

Made especially for radio use, Eveready “B”’ Batteries will 
operate the loud speaker at maximum volume for long or 
shorter periods, depending on how rapidly the current is 
taken out of them. Packed full of pep and punch and go, 
“eS Eveready “B” Batteries pour out their power the moment 
you turn on the tubes. Scientifically made for long-lived 
radio service, the cells renew their vitality when idle— 
responding instantly with fresh vigor. 

Eveready “B” No. 767 is the standard amplifier “B” 
Battery, and gives 45 powerful, dependable, zippy volts. 
Five sturdy Fahnestock Clips make this big “B” Battery 


rmer, 


E 


ly and 
yw. 


receipt 


1 free 
ner, 


>, Ill. available for soft detector tube use as well—varying the 
oe voltage from 1614 to 224 as required. 


Insist on Eveready ““B” Batteries, remembering that they 


are the preduct of thirty years of experience and know-how 
in battery making. Designed and made under the super- 
vision of the finest electrochemical laboratory known to 
science, the quality and efficiency of Eveready Radio Bat- 
teries are assured. For maximum battery economy and ser- 
vice, buy Eveready Radio Batteries—they last longer. 
) { Manufactured and guaranteed by 
ee NATIONAL CARBON COMPANY, Inc. 
ory n Headquarters for Radio Battery Information 
x ba New York San Francisco 
ond i Canadian National Carbon Co., Limited 
Factory and Offices: Toronto, Ontario 
Informative and money-saving booklets on radio batteries sent free on request. 
If you have any questions regarding radio batteries, write to Radio Division, 
Nationa! Carbon Company, Inc., 122 Thompson Ave., Long Island City, N. Y. 
ans- 
are 
de- 
the 
is 
Re- 
uits. 
tube on a 
Eveready No. 766 
| F sorcl “B” Battery. 2234 
"At volts. Six Fahne- 


stock Spring Clips 
No. 767 
“B” Battery, 45 volts 
Variable taps 
Fabnestock Clips 
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Sica vce 


bse eae No. 771 e ° 

: rnd wal ¥ «, Eveready “C”" Battery 
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NATIONAL 
OUTDOOR 


SPORTS 
EXPOSITION 


Grand Central Palace 
New York City 
May 26-31, 1924 


RADIO 


Radio in all forms will be one 
of the important features of 
the National Outdoor Sports 
Exposition. This display will 
attract thousands of radio en- 
thusiasts able and willing to 
purchase the latest equip- 
ment in this fast developing 


industry. 


No finer opportunity will be 
offered this year for Radio 
manufacturers, jobbers and 
dealers to get in touch with 
the world’s greatest market. 


Ww 


For information regarding 
space, rates, etc., address: 


NATIONAL OUTDOOR 
SPORTS 
EXPOSITION 


Room 1102 
Grand Central Palace 
New York City 


| Editor, 


of the fact that a change in plate voltage 
will change the wave slightly, and when the 
voltage is being rapidly varied by the modu- 


lation, the wave will rapidly move up and 
down, giving the effect of broadness, al- 


| though I do not think that even this would 


show on a decremeter. 

I would ask 2ADH to please bear in mind 
the fact that the amateur radio man _ has 
nothing to apologize for, and in every single 
case that I have been in touch with, where 
a complaint was made concerning amateur 
interference which was found to actually 
result from amateur transmission and not 
commercials, the receiving set was to blame 
for the trouble. I have never seen a case 
of interference by amateur C. W. stations 
in which the trouble could not be remedied 
by installing a selective receiver. In many 
cases, exactly this remedy was applied with 
gratifying results to everyone concerned 
the BCL was able to get better and clearer 
concerts, as well as being able to tune out 
local interference. 

Ottver E. RosEBANK, 
24 Wyndham St., 
Guelph, Ont. 


FAVORS KNOBS AND DIALS 
Rapio News: 

Ever since subscribing to Rapio News, 
the first item I read on receiving each 
issue is the “Editorial.” It is hard to ex- 
press sometimes the ambitions and develop- 
ment “dreams” resulting from the study of 


| these editorials. 


I venture, however, to take issue with you 
on your belief that the knob and dial idea 
is all wrong. It is the simplest system 
yet, and much less confusing than the jack 
and plug system you advocate. Say by your 
own argument that you have 12 allotted sta- 
tions to your receiver. You have 12 jacks 
and 12 little verniers. In fine, a miniature 
telephone exchange. Having some little ex- 
perience of telephone exchanges, I would 
vote for the knob and dial. Lately I have 
built a receiver, not on my own initiative, 
but from careful plans given out by a con- 
temporary paper. This operates a speaker 
very satisfactorily with a loop aerial. In- 
stead of 12 jacks, as in the instance taken, 
there is one control with a vernier, and the 


| control is calibrated in stations on the dial. 


Thus my “good lady” does not even have 
to know what the dial is for nor anything 
about tuning or frequencies, but sets the 
pointer to WGY or KDKA and it is there, 
not once but all the time. I believe the time 
is coming, however, when our outside aerials 
with their (in many congested places) at- 


| tendant difficulties in erection will be com- 


pletely discarded, and consistent loop aerials 
such as you picture in Dr. Rogers’ tests in 
a recent issue will be the main source of 
reception in the “Family receiver.” Radio 
equipment is daily being made better and 
what is more important, less expensive. Two 
years ago a man paid $150 for a Victrola, 
and thought it was all right. Today this 
figure will cover the expense of a six-tube 
receiver easily if home built, and it won't 
be long before this will be a factory built 
price, if the three or four “intermediate dis- 
counts” can be eliminated. Then the aver- 
age salaried man will be able to obtain a 
good, carefully calibrated set with little ex- 
pense, without trouble. 
A. W. 


St. Andrews, 


Mason, 
N. B. 


STRAIGHT FROM THE SHOULDER 


Editor, Rapio News: 

Every time a new Rapto NEws comes out. 
there are a whole flock of new woes aired 
in the “Correspondence from Readers” col- 
umns, so I’m going to put the reverse on 
some of these tales of woe, if I can, and 
show that a large percentage of the trouble 
is imaginary. Before I begin, I might add 
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Better Tone for YourRadio! 


RANK D. PEARNE, famous Radio engineer, 


F 

TRANSCONTINENTAL RIBBON Aerials aide 
ception by combinieg peer surface with mini. 
mum _ resistance. T, eminent inventor, 
says, “I get best peeps by twisting Ribbon Aerial, 
2 twists per 50 feet." Complete with snap hooks 
soldered to ends fox) tactent attachment to insulators, 


Transcontinental 50-Foot 
_ | RIBBON $4 50 
| | COPPER ve.ona 
AERIAL 4)“ is0-Ft ch 


Clearer tone, greater volume, increased distance and 
selectivity guaranteed or your money refunded! 
Improves any set, tube or crystal. A la 
product, with capacity, resistance and strength 
culated to give better results. 


Try It Without Risk! 2.707 cai 

ou, order direct from manufacturer, enclosing price, 
{60: foot length most generally used. Money = back 
guarantee protects you. 


6 S. Racine Ave, 


Acorn Radio Mfg. Co. ! 


+ RANSCONTIN E 
\QiBBON AER Ay 


Write for DEALERS! Write for Special Ofter! 


oe ry 805 
AGO 


DEALERS! 


SAVES 


= = ‘ 


OP Li 


Genuine AHLBELL 
NEVERLEAK 
Solid Rubber Case 


2-Year Unconditional 
“uarantee 


SILVER (S) BATTERY 


For AUTO and RADIO 

Tremendous saving for you on this non-leakable, Guaran- 

teed “5 agp Qua ony tee Storage Battery. One-piece inde- 

structible case, can’t leak, spill, or injure rugs or 

No more breakage of jars or ‘acid eaten boxes. 2-year 

written unconditional guarantee covers leakage as well 

as performance and fully protects you. Silver-S quantity 

production and Buying Power makes possible this 

unheard-of-value. 

50% — SEE WHAT YOU SAVE=50% 
5 per cent Discount for cash in full with order. 

| AUTO PRICES RADIO PRICES 

| 6-V, 11 Plate - $13.00 6-V, 100 Amps. $13.50 


| 6-V,13 Plate- 15.00 6-V,120Amps. 15.50 
| 12-V, 7Plate- 18.00 6-V, 140 Amps. 17.00 
Add 5 per cent Government tax Government taz exempt 


uarantee before 
Satisfy dig ned you are eqtting the est betiey 


Inspect this Wender Battery. Read our 2-year G 


SILVER-S BATTERY COMPANY NO 
201 E. Ontario St., Dept-50, Chicago, Ill. /MOWEY, 


S. HAMMER RADIO CO. 
303 Atkins Ave., Brooklyn, N. Y. 


GENUINE Complete Parts for the Cerna 


proved 4 CIRCUIT TUNER......00--eseeee 
EXTRA SPECIA Li! 
$120 aie Pe FADA 4 TU BE " NEUTRODINE 
SET _NO._160_....-...---.-- rere 
$30.60 see INE FREED EISEMANN Kockdom 
Parts fer 5 TUBE NEUTRODYNE SET..... $70.00 
Le eee $1.85 TRANSFORMERS 
Bradleystat ...... 1:70 | Federal No. 65....$535 
Bradleyleak ...... 1.70 | Acme 3.80 
PHONE All 7 
BRANDES Sup...$4.80 Amertran ....+++9 5.60 
Turney 3M Ohms.. 2.70 Como Du.p.p.pr. « 10.55 
Baldwin C Double. 7.98 | Modern D.D-DF. «+ ne 
CL aaa 90 crla . a 
Western Electric. . 10.25 Duratran RB. 3 
Potter Precision... 4.20 Rasla 3 


R. 
| | Dr.Setbt 6000 Ohms 5.75 | All “american pope. 1000 
CONDENSERS 145 
$2.60 Signal or Admiral 11 pl. Variable.. af a 
2°50 Signal or Admiral 23 pl. Variable.... ! 
Variable. . 


| 3.00 Signal or Admiral 43. pl. - Wt 
4.50 U.S. Tool or Amsco Vernier 11 plate. . : 30 

| 5.00 U.S. Tool or Amsco Vernier 23 plate.- : an 
5.50 U.S. Tool or Amsco Vernier 43 plate. . 
| LOUD SPEAKERS 24.00 
$30.00 Music Master .........-eeeeeeeree? tt 
35.00 Magnavox .........cccecseseseser® 1] 
55.00 Western Electric 10-D 00 
17.50 Pathe, New Tyee Ss a 25 
10.00 Brandes, Table : 


Orders ‘Over $5. 00. Shipped. Prepaid 
Money Orders or C.0.D.—Write A. "price List 
Not_Insured * = Br insuranee Charges es 


o.orcat es 


2.03 wo. 
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Willard 
A Batteries 


Good A Batteries are as 
important as good B Bat- 
teries. There are several 
types of Willard A Batteries 
in a range of prices, in- 
cluding the Willard AIll- 
Rubber A Battery, with 
tubber case and Threaded 
Rubber Insulation. Five 
sizes, 20 to 125 a.h. 


Willard 
C. T. R. 


4 volt B Battery with rec- 
tifier for U. V. 
Cate taken 199 and 


fn 
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Willard 
B Batteries 


Willard Rechargeable B 
Batteries are made in 24 or 
48 volt blocks, each type in 
two capacities, 2500 m.a.h. 
and 4500 m.a.h. 


104 Broadcasting Stations Use 
Willard B Batteries 


Broadcasting Station -engineers 
are keen buyers of radio appa- 
ratus. Radio is their business. 
These men know quality. The 
reputation of their stations de- 
pends upon their judgment. 


During the past eighteen months 
104 Broadcasting Stations have 
replaced other batteries with Wil- 
lard Bs. They are using them in 
voice amplifying circuits on ac- 
count of quietness in operation. 


An Investment in Quality and Economy 


The purchase of a Willard B is an 
investment in quality; because its even 
full-powered current, delivered over long 
periods without fluctuation, enables your 
set to receive at its best. Economy, too, 
is served. Willard Bs last four or five 
years. Recharging is necessary only at 
rare intervals and can be done with 


Willard Colloid Rectifier without dis- 
connecting the battery from the set. 
Your Willard Service Station or 
Radio Dealer will be glad to demonstrate 
the superiority of Willard B Batteries. 
Ask him, too, for booklet, “Better Results 
from Radio,” or write Willard Storage 
Battery Company, Cleveland, Ohio. 


illard * 


Rechargeable Batteries for 


Radio 
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Radio &/ Audio Frequency 


TRANSFORMERS 


“The Heart of a 
Good } 


QUAL to the widest 


range of reception 


” 


requirements. Marle 
Transformers amplify the 
weakest broadcasting, over 
frequencies all the way up 
to 3500 cycles without vari- 
ation. Perfect tone quality. 
Utter absence of howling 
or distortion. To get the 
most out of radio—use 


Marle Transformers. 


Specially adapted to the 
latest circuits, the 
SUPERDYNE 
SUPERHETERODYNE 
FOUR CIRCUIT TUNER 
NEUTRODYNE 
INVERSE DUPLEX 


and any circuit that makes 


high requirements of a 
transformer. 
Type A9 Type A4 
Ratio 5 to 1 Audio F 
Shellty pe a ae 8 
$6.00 $3.75 
Type A6 
Ratio 5 to 1 
Audio F 
$4.25 


MARLE 
ENGINEERING 
COMPANY 


Orange, 
New Jersey 


that my fifth first-grade commercial license 
is now seven months old. 

What's all the howl about interference? 
Right now, we are located one mile, no more, 
from KSE, the R. C. A. Marine Station at 
Wilmington, Calif. KSE has a 2-K.W. 
R. C. A. quenched spark transmitter, radiat- 
ing about 12 amperes on 706 meters. Does 
he interfere with the broadcasts? Not on 
my receiver! What's the trick? Extremely 
loose coupling and one stage of tuned radio 
frequency amplification. It seems to help, 
to use an undersized variometer as an induc- 
tance in the R. F., and shunt it with a 
.00025 mfd. fixed condenser. Selectivity was 
noticeably increased in this manner, com- 
pared to a R. F. using inductance without 
the shunt capacity. Why, I don’t know, 
but the fact remains. Last trip, while 
tied to this same dock, I heard WOAW 
and KYW, and a gang of nearer broad- 
casts while KSE went merrily on with 
his Marine traffic. He was dimly audible, 
as a sort of faint background, but at no 
time did he constitute interference. With 


| 10 bucks worth of apparatus I can make 


any good single circuit do the same, be- | 
| cause I’ve done it. 


Anyone who wants 
the circuit, just drop me a line. 


I don’t know how it is on the East 


| Coast, but all our West Coast stations 


| refrain 


are now on 706 meters. That helps a lot. 
both from a commercial and BCL stand- 
point. Also, we are ordered, not requested, to 
from using the 450-meter wave 
during broadcast hours. It gets pretty 


| thick on 600 between supper time and 
| midnight, but we all seem to be getting 


through all right. We've got to, or do 
something else for our coffee and cakes. 


Mr. Charters, of KUVB, has a griev- 


ance that all commercial operators have 
| met with. Here’s the way it looks to me, 
OM. Grant that they don’t respect the 


job, then make them respect the man 
holding the job. Throw the old tunic 


| with the gold braid on it overboard, and 


/ not that you couldn’t get it. 


| more trouble with the juice. 


get a nice flannel shirt to take its place. 
If you’re running coastwise, cut out the 
press. Tell them that you didn’t get it, 
If someone 
laughingly accuses you of getting your 
press from the Literary Digest, laugh 
with him, and kid him out of it. If he 
doesn’t laugh when he says it, invite him 
out on a hatch. 

A Chief Engineer refused to supply me 
with juice in the daytime, on one occa- 
sion. I thought it over, and decided to 
lay low until the Old Man wanted to 
send something. The Old Man obliged 
with a nice message at noon on the same 
day. I politely informed T. O. M. that 
there was nothing doing, because the 
Chief wouldn’t give me juice in the day- 
time. There ensued hard words over the 
engine room speaking tube, and juice on 
request from then on. On another ship, 
the wireless room juice would go off dur- 
ing the day, even though the dvnamo was 
never shut down. Careful inquiry re- 


vealed the fact that only the Chief pulled | 
I in- | 


the switch; no one else touched it. 
formed the Chief at the mess table that 
the next time the switch was out at sea, 


| [ would look him up and personally and | 


painstakingly punch him in the eye. No 
Our second 
mate likes to check his chronometer oc- 
casionally, which is a commendable fault. 
I agree to get time signals for him at ten 
P. M., if he will please ring my telephone 
bell about ten minutes before the hour 
so that I may close off any correspon- 
dence I may be handling, or shut off the 
soldering iron, or whatever I may be do- 
ing. Result, the second mate is respon- 
sible for whether or not we get time 
signals, so if we miss them, nobody kicks. 

We've got to do a little more than the 
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“Build Your Own” 
went bp 


Marshall 


Complete 


Kuock Down 
Sets 


It’s easy to build your own Radio Set 
the Marshall way. Best results are as. 
sured because we show you exactly 
how to do it right, with our detailed 
directions and an isometric drawing of 
the set assembled, showing the loca- 
tion of every part, and the exact, cor- 
rect way of wiring. Outfit includes 
everything you need; parts, drilled 
panel; base board; every screw, nut 
and wire. Soldering Outfit 


FREE with every set 


Our 5 tube, 3 tube and 1 tube sets are 
fully described and pictured in the 
Marshall Radio Products Specialty 
Catalog, sent free upon request. 


Also a quality line of Storage Batteries, 
Chargers, Cabinets, Loud Speakers, and 
all other parts and accessories of in- 
terest to the radio enthusiast who 
wants low prices and quality goods, 
Mail post card for it today. It’s FREE. 
Everything we sell is of standard manufac. 
ture, tested and approved by Marshall inspec- 
tors If Marshall radio goods Zo not prove all 
that we claim for them, we cheerfully refund 
your money. Write today. Get this specialty 
catalog at once. 


Marshall Radio Products, Dept. 59-45 
19th St. and Marshall Blvd., Chicago 


FAHNESTOCK’S 


RADIO PRODUCTS 


The Antenna Connector 
Snap larger connector over Antenna 
Wire; insert Lead-in Wire into 
smaller clip and a perfect connection 
is the result. 


ene S Improved 
w) Ground Clamp 
SS . . 
PEO Equipped with 


Fahnestock 
Patent Wire Con- 


3 a : 
nectors Easily 
ye Attached. — 

No Soldering 


: For Radio Use Only. 


Our name stamped on all products. None 
genuine without it. 
At Your Dealeis 


FAHNESTOCK ELEC. CO. 


| LONG ISLAND CITY, NEW YORK 
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UDIPHONE 


HE Audiphone began be- 
vond the limits of the aver- 


“loud speaker.” Radio 
acoustic engineers and 
phonograph ‘coattnaen co- 
ordinated the tone prin- 
ciples of the finest phono- 
graphs with those of radio. 
The result is a NEW nat- 
uralness: Sensitive enough 
to perfectly amplify the 
weaker signals, and flexible 
enough to reproduce on a 
neutrodyne, superhetero- 
dyne or other multiple sets 
without rattle chatter. 
Satisfaction or your money 
refunded. At most good 
dealers, or you can order 
giving vour dealer’s 


age 


or 
direct. 
name. 


No extra batteries needed 


Complete, with connecting cord 


*30 


14 Inch Horn $5 Additional 


ART MODEL 
Beautiful Antique Bronze 
Finish 


Write for literature 


Note the similarity of 
construction between the 
phonograph reproducer 
(illustrated in the upper 
panel) and the _ repro- 
ducer of the O’Neil 
AUDIPHONE (below): 
both have a mica dia- 
phragm set in a sound- 
« box chamber actuated by 
v an elbow stylus bar. 


ONeil 
Mfg.Co. 


719 Palisade Avenue 
West New York, New Jersey 
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law specifically calls for, if we are going 
to get along with our shipmates. I don’t 
check freight without being paid for it, but 
i€ the Chief comes up with an oil pipe to 
be soldered, I solder it. If there is a light 
out somewhere, I'll fix that, too. As a re- 
sult, when I want to send down the antenna, 
or pull out the motor generator armature 
| (did both this trip), I get all the help I 
| need. I've been forced to wait my turn 
| at the table because it was full, but I have 
| also knocked a steward over a table because 


he refused a new “tin cow” with just a 
little too much sneer on his face. There’s 
nearly always a way to get along, and if 


there isn’t, we can always quit. 

For Mr. Schbaugh, there seems to be only 
one solution. More selectivity in the re- 
ceiver seems to be the answer. Sparks do not 
jam first-class receivers unless they are vio- 
lating the law, or are in the immediate 
bereny By immediate vicinity, I mean 
within a couple of miles. This class of re- 
ceiver may not hear London from the West 
Coast, and it may be a little bit harder to 
| handle than the one you are now using, but 
you get unbroken concerts with them. 
“Blankets” from high-powered C. W. trans- 
ference. NPG, with his big tube set, puts 
district that no receiver on earth will get 
DX through, but KPH and KFS do not 
bother us unless we have stone-age receivers. 
Neutrodynes are especially susceptible to 
spark interference, unless slightly recon- 
structed. I know one that was bothered by 
a 706-meter spark 185 miles away, while re- 
ceiving on 469 meters. No excuse for that, 


and a loose coupled, tuned antenna circuit, 
costing $9.75 with panel and base, cured it 


| entirely, with no decrease in signal strength 
on broadcast waves. 

Mr. Tetly, of Brooklyn, puts forward a 
very feasible plan. As T. O. M. said a 


couple of years ago, the solution will have 
to be “less and better” broadcasting. There 
are so darn many of them that their carrier 
waves heterodyne on each other and make 
a form of interference which is pretty hard 
to get away from. I know it’s carrier waves, 
because I’ve heard it a thousand miles from 
the nearest BCL, and the radiating receiver 
doesn’t carry that far. 


I forgot to tell Mr. Schbaugh why ships 
use rock-crushers (spark transmitters) ; 90 
per cent. of ship installations were made be- 
fore there weré any broadcast stations. The 
set I am operating would cost more than 
$6,000 to duplicate. No part of it could be 
used for a C. W. set; therefore, the invest- 
ment would be a total loss. Then again, C. 
W. would not be satisfactory as a distress 
equipment. I. C. W. might be, but then you’re 
right back where you started. If we did 
legislate the American spark sets out of 
existence, could we put the Foreign sparks 
off the air because they interfered with our 
pleasure? Echo answers, “Verily, Nix!” 


| can just reach 600 meters as it is? If 


| 


Foreign ships furnish a large proportion of 
our interference. The fellow we have 
trouble with here usually signs a “J” call. 


“Put the Commercials on 
a longer wave.” All of them? Foreign 
ships, too? How about the poor little 
steam-schooner with the short antenna, who 
you 
put him on 1,000 meters, he would be so far 
from his antenna’s fundamental wave-length 
that he wouldn't carry around the block. 
I tried it with submarines during the war. 
Worked like a charm on 378, and fell flat 
on waves above 600. If we can make it 
work then the Navy would have to move up 
to give us room, and the trans-Oceanics 
would have to move up to give the Navy 
room, and pretty soon they’d have to put 
hinges in the towers to let the moon by. 
It’s really extremely complicated. It is 
| necessary to keep in mind that Marine wire- 


Someone shouts 


a 350-meter blanket on the San Francisco | 


mitters are much worse than spark inter- | 


\ 
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“The Voice of the Nation” 
NO LOOPS NO ANTENNA 


The air is your theatre, college, church 
and newspaper if you own a Radiodyne, 
New York, Cuba, San Francisco and 
Honolulu can be picked up clear and 
distinct without interference from near- 
by stations. 

The RADIODYNE is ready for opera- 
tion by simply grounding to a water 
pipe or radiator, and throwing a few 
feet of wire on the floor. Uses any 
standard tubes—dry cell or storage 
battery. Extremely selective. Sim- 
ple to operate—Only two controis— 
you can tune in on any program you 
select—any wavelength from 200 to 
700 meters. 

For use in apartments, 
mobiles, _ railroad i 
RADIODYNE _ is 
other receiving Sets 
practical. 


PRICE $150.00 


Write for illustrated folder 
which describes the RADIODYNE 
in detail. Every radio fan will 
be interested in this new type 
(antennaless) receiving set. 


WESTERN COIL & ELEC. Co. 
314 5th St. Racine, Wisconsin 


beats, auto- 
where 


would not be 


A Pleasant Surprise Awaits the User de: 


the A. C. H. SHARP TUNER DIALS 
y, 


3in. DIAL 


4in. DIAL 


Will improve any receiving set, making 
difficult tuning easy 
Money Back Guarantee 
Price 3” size..... $2.50 Price 4” size..... $5.00 
Regular fitting 5/16 shaft ™% and 3/16, 5e each ext 
Extra Advantage of the A CH 
1. Can be attached or removed from any instrument. 
2. Rough tuning same as any dial. 
3, Movement so fine that the eye cannot detect but 


the ACH. is different 
Why the is differen 


the ear can 

4. Automatically locks instrument so no jar can dis- 
tur! ; 

5. Dial grounded reducing the body capacity to & 
minimum 


6. Special dial 2 graduations where ordinarily one 
MAIL ORDERS SENT PREPAID IN U.S. A. 


A.C, HAYDEN RADIO & RESEARCH CO. 
BROCKTON, MASS., U. S. A. 


TINY-TURN |. 


Superior Vernier Control 
—makes exact tuning easy! No lost motion. 
Installed in 3 minutes. f your dealer 
hasn’t TINY-TURN—Write us. 

75c EACH 


RADIO UNITS INC. 
Manufacturers of the famous 
DUO-SPIRAL Indoor Loop Aerial 
1305 First Ave. Maywood, Ill. 
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were amazed to see how 
quickly the Indians learned of 
their presence. 


rere ama of the old west . 


The advance of a wagon train was 
known days ahead. 
was known long before he arrived in 
the Indian camp. 


Eventually the pioneers learned that 
the savages had a highly perfected 
signal code. From mountain top the 
signal fire blazed its message at night, 
or by day sent up its smoke in 
columns, wreaths, puffs—white smoke, 
black smoke—it carried a story far 
and wide. 


Gone are the signal fires. Scattered 
are the tribes. Today the Westerner 
in remotest places receives his mes- 
sage by Radio—the Modern Signal 
Fire. 


The Crosley Radio Corpora 
tion owns and operates Broad- 
casting Station WLIV 


(a. 


6 
( 
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Even a lone trader 


Better -Cost Less 
Radio Products 
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Regenerattyg 


New Two Tube 
Model 51 


CROSLEY 


A CROSLEY RECEIVER FOR EVERYONE 


CROSLEY MODEL 51—PRICE $18.50 
The wonderful instrument that has astounded the radio world. It is an 
Armstrong Regenerative two tube set containing detector and one stage 
of audio or amplification and yet sells at the remarkably low price 


of $18.50 

CROSLEY TYPE V—PRICE $16.00 
A one tube Armstrong regenerative set. Actual performances of this little 
receiver have proven a revelation to the radio world 

CROSLEY TYPE 3-B—PRICE $42.00 
This three tube Armstrong regenerative receiver combines the Crosley 
Type V and the Crosley two stage amplifier. It has consistently out- 
performed sets costing a great deal more. 

CROSLEY MODEL X-J—PRICE $55.00 
A four tube radio frequency set combining one stage of Tuned Radio 
Frequency Amplification, a Detector and two stages of Audio Frequency 
Amplification. At bringing in distant stations we believe no instrument 
can equal it. Local interference is easily and quickly tuned out. 
‘ CROSLEY MODEL X-L CONSOLETTE—PRICE $120.00 
A duplicate of the Model X-J except for the arrangement and mounting 
into a beautiful mahogamy cabinet with the addition of a built-in loud 
speaker. Space is provided in the cabinet for housing the necessary _bat- 
teries. A special mahogany stand as illustrated in outline for the Model 


all X-L may be had for $25 extra. 


Crosley Instruments Are Sold By Best Dealers Everywhere 
Write for Complete Catalog which fully describes the Crosley line of 
regenerative and radio frequency receivers and parts. 


Crosley Regenerative Receivers are manufactured under Armstrong 
U. S. Patent Number 1,113,149. 


The Crosley Radio Corporation 
POWEL CROSLEY, JR., President 
Formerly 
The Precision Equipment Company and Crosley Manufacturing Company 


522 ALFRED STREET CINCINNATI, OHIO 
MAIL THIS COUPON TODAY 


The oa Radio Corporation, 

522 Alfred St., Cincinnati, O. 
Gentlemen :—Please ound me free of charge your complete catalog of 
Crosley instruments and parts. 


IRE Y eee ee Pree re CcbReeeneewonecesceseenseee 


IPM ee ow pS Senmceeseaoaees heneens ccecececcecodecosoeses 


1614 


Improve 
Your 
Set 


Union Radio 
Tip Jacks 


Pending) 


(Patent 
Only 25c a Pair 


No more trouble with binding posts, 
no more noises from poor connec- 
tions. Use these tip jacks for all 
antenna, ground and battery con- 
nections and contacts. They give 
you quickly made, positive connec- 
tions, and improve the appearance 
of your set. Now being used by 
leading set manufacturers. 


Two sizes for all mountings. 
STANDARD TYPE A for panels 
up to %” thick. SPECIAL TYPE 
B for panels, cabinet walls and par- 
titions from ¥;" to 1%” thick. Will 
firmly grip all wires from No. 11 to 
No. 24 B. & S. gauge and can be 
reamed to hold antenna wire. 


No parts to chip, lose or deteriorate. 
All parts heavily nickel plated. 


25c a Pair in U. S.; 35c in Canada 


OTHER GUARANTEED 
UNION RADIO PARTS 


DIAL ADJUSTERS for minute 
variations in capacities of variable 
condensers. Price 60c. 


TUBE SOCKETS of molded con- 
densite highly polished. Phosphor 
Bronze contact springs. Reinforced 
bayonet slot prevents breakage. Ac- 
commodates all standard tubes. 
Price 70c. 


Should your favorite Radio Store 
not carry Union Radio Tip Jacks 
and other Guaranteed Parts send 
your order direct to us; also write 
for your copy of “The Union Radio 
Catalogue F.” 


Retailers and Wholesalers 


Samples of cur guaranteed reasonably 
priced “Quality Products” sent on request. 
Our terms and trade discounts are liberal. 
Write for our proposition. Also write for 
your copy of the Union Radio Catalog ““F.” 


UNION~RADIO~CORPORATION 
200-MT.PLEASANT*AVENUE,~ NEWARK~N.J. 
NEW~*YORK~ OFFICE ~ 116-°WEST*32=+STREEL 


less telegraphy is essential communication, 
and broadcast listening is entertainment. 
The safety of one far-down coal-passer is 
worth more than all the millions of concerts 
received from now until they sell VT-1’s 
for a nickel. 

G. B. Horne, 

General Delivery, 
San Pedro, Calif. 


PERPLEXING RADIO PROBLEM 
OVERCOME 
Editor, Rapio News: 

Having had occasion to enter a radio 
store one evening, recently, I came upon 
a large crowd gathered around one of the 
expensive Neutrodyne sets on the market 
at the present time which was emitting 
a terrible humming sound through the 
loud speaker to which it was connected. 
No one seemed to know what the trouble 
was; it was. most pronounced when the 
set was tuned to receive distant broad- 
casting, being almost imperceptible on 
local reception. 

Upon inquiring, I found that the pro- 
prietor had been troubled for several days 
with this condition and was very much 
worried, as his prospective customers 
were disappointed with the demonstra- 
tions. The hum was not characteristic of 
the generator of a transmitting station 
because the pitch was too low. It was 
that of a 60-cycle alternating current, 
which was what gave me the clue to the 
trouble. 

I investigated the adjacent premises, 
but found no motors running. Upon en- 
tering the store again, I noticed the 
slightest flicker in one of the nitrogen- 
filled lamps in the dome above; I then 
knew the source of the trouble and sug- 
gested that the lights be turned off, which 
was done, and the noise immediately van- 
ished. Removing the light from the 
socket, I found that the filament was 
broken, thus causing a minute arc which 
caused the oscillations heard in the loud 
speaker. A lamp loose in its socket could 
cause the same trouble. This particular 
lamp was a 100-watt one. 

Francis C. Le Merle, 
1444 W Street, N. W., 
Washington, D. C. 


WANTED—A RADIO FAN 
Editor, Rapto News: 

Being a reader of your magazine, and hav- 
ing a growing interest for radio in general, I 
should be greatly obliged if you would put 
me in touch with a radio “fan” through the 
medium of your columns. I might state that 
I am 20 years of age and should prefer to 
correspond with a young American of about 
the same age. 

My idea is to exchange ideas, views, and 
circuits (hook-ups) and of course experi- 
ences with same. 

A. Martin Grss. 
“Bramber” 435, Barking Rd. London, E.13 


A SHIPMASTER SPEAKS 
Editor, Ravio News: 

As a shipmaster, of a number of years’ 
standing, also as a “broadcast listener” 
who has financed the building of three 
sets of various types, and _ assisted 
“Sparks” in the building of same, I would 
like to say, a few words in regard to the 
letter published in March, 1924, issue of 
your publication, signed by Mr. A. J. 
Charters, Radio, KUVB. 

I have been aboard ships with radio 
since it was first installed on the Ameri- 
can liner Philadelphia, which was one of 
the first, if not the first American ship to 
have one. So my remarks can cover 


quite a few years and a great many oper- 
ators. 
and bad amongst us. 


Like all humanity,-there are good 
From his letter I 
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A cross-section cut through a receiver of 


Radio 
weund and 


the Stromberg-Carlson 
‘eals the layer 
coils. 


Head Set Te- 
layer insulated 


Stromberg-Carlson coils are wound a layer 
at a time with a wrapping of tough insulat- 
ing material between layers, and are used 
exclusively in 


Stromberg Carlson 


Radio Head Sets 


This high grade coil construction combined 


with powerful magnets ensures permanent sen- 


sitivity, fine tonal quality, and enables these 
Head Sets to stand up under tke high ptate 
voltages now prevalent. 
Our 30 years’ experience is your warrant of 
quality and service. 
Send for booklet 
1029 R. N., which 
tells more about these 
superior Head Sets, 
Sold by dealers 
everywhere 
Stromberg-Carlson 
Telephone MfgCo. 


1060 University Ave. 
Rochester, N. Y. 


ZWorlds Greatesi 
BATRERs[ JEBARGAN 


Written 2-Year Guarantee 
Your Proof of Performance 


SAVE 50% 


and Get a “‘B’’ Battery and Hydrometer Free 


Thousands of Radio News readers will do just tht 
through this amazing World Battery offer, The 
will buy the famous 2-year guaranteed World bat 
tery at the lowest price ever quoted and with t 
they will get free a hydrometer and a “B’ batters. 
COMPARE THESE PRICES 
Special 2 Volt Storage For U.V.199 Tubes 
Battery .22...+ $5.00 Same features as 2 Volt. 
For W.D. 11landW.D.12 6 Volt, 60 Amps. $6.3 
Tubes. Will pit 200 ¢& voit, so Amps. 10.00 
charge. , wv.» 

Rechargeable. 6 Volt, 100 Amps. = 
Special 4 Volt Storage 6 Volt, 120 Amps. ™ 

ee $8.00 6 Volt, 140 Amps. 16.00 


SEND NO MONEY 
You need not send a penny. Just clip this ad, and 
mail with your name and address, The batter 
you specify will be shipped to you the day you 
order is received. When the battery arrives, yt 
it—read our 2-year guarantee before you pay™ 
penny. Convince yourself you are protected —" 
every angle—that the World Battery saves you > 
per cent. Get the ‘‘B’’ Battery and hydrate 
FREE, Clip the ad, and send your order today. 


World Battery Co. 


1219 So. Wabash Ave. 
Dept. 10 R.N. 
CHICAGO, ILL. 


hours on_ one 


“B” 
Battery and 5 per cent discount for cast 
Hydrometer in full with order. 


RADIO CABINETS 


and Standards. Solid Ma 


“Ebco Specials” iF « 
hogany. Packed in Test Cartons. #10 
delivery. Write for prices. 9 
ELECTROTYPE BLOCKING p. . 
410 West 27th St., New York City 


Phone Chickering 9843 


All Brandes Products 
are old under a money= 
back guarantee by relia 
ble dealers everywhere, 


yy 


Table Talker , $70.00 
In Canada. 14,00 


50 additional west 
of the Rockies 


Navy Type Headset 8.00 
In Canada. 11,00 
Superior Headset 6,00 
In Canada. 7.00 
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Better 


radio regime. 


Better Sending and Receiving 


Sending over diversified wave lengths to permit greater selectivity. 
More powerful sending stations— interconnections of important 
stations for simultaneous broadcasting of messages of national 
import—rebroadcasting from high power stations through sub- 
stations located at distant points. All these make for more satisfac- 
tory reception. And the vast improvements in sets and circuits, in 
tubes and loudspeakers assure clearer and truer reception. Surely 
this will be a season of jollity and interest. 
the good things .that crowd the air! 


Radio- 


nght through the summer/ 


ejome three million more listeners than 
there were last year—and theyll all 


have a season of real enjoyment ! 
At through the country fans are headed straight 
for the most amusing and enlightening 
season that radio ever offered. 
Daily helps! Daily marvels! 


Three Main Developments 


contribute to the tremendous step-ahead of this summer’s 
Better programs—stronger broadcasting 
—clearer reception. 


Daily treats! 


Better Programs 


Selected more keenly—and chosen according to the tastes of the 
vast audience whose opinions are molding the quality and tone of 
the programs. An outstanding feature will be theecoming pres- 
idential campaign. All important messages of all the parties will 
be broadcasted. More churches are planning to send their services 
to vacationists. Sports will be vividly and adequately reported. 
All round programs—packed with vital interest —art—news— 
home hints—business—fun—good music! 


Tune in—and get 


The name to know in Radio 


CY © C. Brandes, Ine., 1924 
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YOU CAN LEARN: 
NEWSPAPER 
WORK 


Experienced Editor Will Teach You 
How to Become a 
Reporter 


FASCINATING WORK--GOOD PAY 


Only a Few Months’ Work Required | 
To Qualify You for a 
Better Position 


Regular reporters earn from $40 to $125 
a week. Good deskmen on a daily paper 
are paid from $60 to $100 a week. A 
“Star” Reporter can command his own 
salary. Hundreds of ambitious men and 
women enhance their income materially by 
corresponding for newspapers or writing for 
magazines in their spare time. 


We Will Teach You at Home 


We can develop your talent for writing 
and lead you into this well paying profes- 
sion. Our Practical Course in Journalism 
was personally prepared by Henry J. Brock- 
meyer, Assistant City Editor of the New 
York Evening Post. Mr. Brockmeyer has 
trained hundreds of men and women, many 
of whom have, under his guidance, developed 
into front rank reporters or feature writers. 

Mr. Brockmeyer’s course will teach you 
what it would take years of actual news- 
paper work to learn. It consists of six 
comprehensive lessons just brimful of every- 
thing a reporter must learn. The following 
are only a few of the subjects covered. 

Starting in Journalism. What is a News- 
paper? What is News? Start and Finish 
of a News Story. Technical Terms. The 
Type Point System. Styles of Type, Proof 
Reading. Capitalization and Punctuation. 
A Late Fire Bulletin. Court Stories. Libel 
Laws, Copyright. Hints to Reporters. Per- 
sonal Conduct. Re-Writing and Condensing 
Stories. Paragraphs and Short Items. Good 
and Bad Styles. Broadening the Vocabu- 
lary. Aids to Good Style. Special Stories. 
Suggestions for Stories. Rhetoric. Prepar- 
ing Your Story. Don'ts for Writers. Office 
Organization. Syndicated Matter. Business 
Office. Mechanical Department. Hints for 
Headline Writers. The Make-Up. The 
Country Correspondent, etc., etc. 


Use Coupon—Save 50% 


Although the price for the entire course is 
$10, entitling the student to full consulting 
services directed by Mr. Brockmeyer per- 
sonally, we will accept enrollments, if the 
coupon below is used before June 20, at $5— 
exactly half price. 

Five Days’ Trial 

Just pin a check, money order or five dollar 
bill to the coupon below and mail. Then 
take five days after the course arrives to 
decide whether you want to keep it. If not, 
return it at our expense and your money 
will be immediately refunded. 


THE PRESS GUILD, Inc., 66-R West Broadway, N. Y. 


THE PRESS GUILD, Inc. (Expires June 20, 1924) 


66-R West Broadway, New York City. 

Enclosed find $5 for which you are to ship me at 
once, prepaid, Henry J. Brockmeyer’s complete course in 
Practical Journalism with the distinct understanding 
that if I return the course in five days my full $5 will 
be refunded and no questions asked. 


(City) 


judge our KUVB operator to be a very 
young man. He has gone aboard ship 
with privileges and rights that an officer 
has had to work years to get. He is a 
youngster among much older men. He 
knows nothing of the traditions of the sea 
and cares less, rubs it in that he got at 
once what it took others years to get. He 
assumes a position that he is responsible 
to no one except the radio company which 
has charge of his set. He has not such 
long hours of duty at sea, and practically 
nothing to do in port. He broods over 
his fancied wrongs that comes from many 
idle moments. In fact, feels very sorry 
for himself. 

I have had operators whom I have 
looked upon as I would my own sons. 
Bright, clean, honorable boys. And I 


now 
broadcast stations in Philadelphia. 
was with me a year and was liked and 
respected by the whole ship’s company. 
Another one thought the ship could not 
sail without him, and told me so, but 
having a crew of 41, and the ship being 
ready for sea, “Sparks” could not be 
found. We sailed and, strange to say, 
we arrived in safety. 

Radio has its place in the world, a 
mighty important one! I am glad to have 
it. It has been a source of great pleasure 
and comfort to me. Through it I have 
been able to render assistance to others 
in distress. Fortunately I have never 
been compelled to send out an SOS as 
yet, but we never know our luck. 

There is possibly a lot to say on both 
sides; the sea is a very old profession, 
radio is in its infancy. Let “Sparks” 
realize that he is only a youngster among 
much older men as arule. A little respect 
on his part, and he will find he will re- 
ceive it. It is up to him. Let him go 
aboard a ship and keep his opinions to 
himself until they have been asked for, 
and after others have found him out and 
what kind of a person he really is, then 
they will thaw out, if he deserves it. But 
he must not go aboard and think the 
routine of the ship will be changed to suit 
him. It will not! I could go on and say 
a great deal more, but as there are so 
many really good young men among the 
operators they might think I was trying 
to knock the whole crowd. Personally, 
I do not want otHer work out of them 
than radio, but I do want them to mind 
their own business, keep their place on 
board ship, and as far as their authority 
goes as an Officer, it starts and stops right 
at the door of the “Radio Shack,” and as 
I said before, be a “Good Fellow.” “Flies 
can be caught with molasses far quicker 
than with vinegar,” although both are 
very useful commodities in their places. 


R. H. W., Master, KIRZ. 


ANOTHER ARC RECORD 
Editor, Rapio News: 

While reading the November issue of 
Rapio News, I noted an article written by 
“AER” of the Ecuador, stating that with 
their arc, which he also states is a 5-K.W., 
WBN successfully worked station “KFS” 
of San Francisco consistently from Balti- 
more to San Francisco via the canal. Wish 
to state that station “WXE” (U. S. A. T. 
St. Mithiel, better known as “KDHW”) did 
just a little better. On our last trip from 
New York to Cristobal to San Juan and re- 
turn to New York, the St. Mihiel worked 
“KFS” direct from New York to Panama, 
then on the return trip from Cristobal to 
San Juan, and on leaving San Juan, we could 
not read him through the mush emitted from 
the Naval Arc station at that port, though 
I have no doubt that we were not heard 
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SILVERTRON TUBES 
$3.75 Prepaid 


Type 201A operates as 
either Detector or Am- 
plifier on 1% amp. fila. 
ment consumption, 


Type WD12 1% volt, 


The Silver Tube with 
the Golden Voice 


A Super 
Vacuum Tube for 


$3.75 


Operates as either detector or amplifier 
on 1% volts. When ordering specify if 
detector or amplifying tube is preferred, 
Fits standard socket. Filament consump- 
tion 1/5 of an ampere. Guaranteed to 
give entire satisfaction or money re- 
funded. Sent parcel post prepaid care- 
fully packed to any address on receipt 


of $3.75. 


Sole Distributors for U.S.A. and Canada 


New York Radio Company 


71 West Broadway 
New York City, N. Y. 


eee eo owe 


ee nae 


100 Volt Panel Type 
“I’ve found KIC-O ‘B’ | 
batteries the most 
satisfactory”’ 
sic tessite webs ated Sin, ae | 


novices. Alkaline type; won’t sulphate or buckle. Life 
unlimited. Not harmed by short-circuiting, overcharg- 


ing, idleness. Panel switches give single cell | 
variations. Recharge = — _______ | 
from any 110-volt | | Price | With 
A.C. line with small |Cells| Volts! Plain |Panels 
home rectifier. Charge 

lasts 3 to 6 months a6 HY $5.50) 75 
in detector plate 36) 48] 9.50]. 14.00 
circuit, 50! 68 |12.50| 17.00 


GUARANTEE 78 z _ 

Your money back {108 | 145 |23.50/ 26.50) 
on any KIC-O bat- Unmounted Reetifier $1.00 

y if not satistied i $2.50 
within. 30 days, Mounted Rectifier. . 2 ‘ 
Write for full information on “A” and “B 
Batteries. 


KIMLEY ELECTRIC COMPANY, Inc. 
2665 Main Street Buffalo, N. Y. 


——— 


Storage “B” Batteries 

| —long service, low cost 
ATENTS 328228 
Guide Books an ” 

ORD OF INVENTION’ 

before disclosing inventions. Send a 

or sketch and description of your aad 

tion for Examination and Instructwns. lect: it 
cases a specialty. Highest references, reasona 

terms, prompt attention. 


No charge for the above information. 


VICTOR J. EVANS & CO. 
919NINTHST. WASHINGTON, D.C 


ae 
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Superior 
Utility Coupé 


‘640 


f.o. b. Flint, Mich. 


Prices f. 0. b. Flint, Mich. 


SUPERIOR Commercial Chassis 395 
SUPERIOR Light Delivery - 495 
Utility Express Truck Chassis 550 


Fisher Bodies on closed models 


First Aid to Business 


The popularity of this car has at all times taxed our 
large productive capacity. 


It meets completely the requirements of most business 
and professional workers. 


The quality of this Chevrolet model is high and 


SUPERIOR Roadster - - $490 : Kaelin : 
SUPERIOR Touring - - 495 along strictly practical lines. The design, construction 
SUPERIOR Utility Coupe - 640 A f ee ° 
SUPERIOR 4-Pass.Coupe - 725 and finish of the body pleases discriminating 
SUPERIOR Sedan ~ - 795 


motorists, and the economy of operation averageg 
lowest for this type of car. 


The mammoth rear compartment is of constant value 
to all who must carry luggage, equipment, samples, etc. 


The best salesmen of this car are the people who use 
it daily. Ask any Chevrolet dealer, or talk to owners 
anywhere. 


Oshawa, Ontario 
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for Economical Transportation 


ee : 
Y CHEVROLET 


Chevrolet Motor Company, Detroit, Mich. 
Division of General Motors Corporation 


In Canada—Chevrolet Motor Company of Canada, Limited 


Five United States manufacturing plants, seven Chevrolet Dealers and Service Stations 
assembly plants and two Canadian plants give us everywhere. Applications will be con- 
the largest production capacity in the world for sidered from high-grade dealers only, 
high-grade cars and make possible our low prices. for territory not adequately covered. 


R-93 - Specialiy Des igned 


Coupler for $4.50 


Using Antenna. 


| R-90 — Oscillator Coupler, an 
| brackets, bank wound tn- R-91- Intermediate Radio 
; 


coupling coil with locking sharply tuned and 7 
device. It covers a band of shielded $6.50 
wave lengths from 150 to 800 


complete, with mounting 


| ductances and adjustable Frequency Transformer. Very 


meters and generates the R-92— Special Transfer Coup- 
maximum amount $5 00 ler for Last Stage of Inter- 
of current.....e. ° mediate Frequency. Very 
é sharply iuned and $7 50 
SDSS ceccvcccss = 


Intermediate 
° 
i AT 1 AST Radio Frequency 
| . Transformers 
| OU can construct a Super Heterodyne Receiver with the 
| assurance that you will possess the “last word” in Radio 
Reception. You can log each station and later single it 
out again with the same dial setting. List your stations in 


phone book style. Musical reception of crystal clarity, loud 
speaker volume and minimum interference. 


| 

| The Branston Special Transformer is not an adaption, it 
| was specially designed for this specific purpose. Rigorous 
tests prove it greatly superior to anything available prior to 
| this announcement. 

| 


’ 


Our publication, “Super Heterodyne Construction,” makes 
| it possible for the amateur to construct a complete and eff- 
cient Super Heterodyne Receiver. 


PROMPT DELIVERY AT YOUR DEALER'S OR WRITE 
FOR DETAILED INFORMATION 


CHAS. A. BRANSTON, Inc. 


817 Main Street, Buffalo, N. Y. 


Manufacturers of 


BRANSTON VIOLET RAY HIGH 
FREQUENCY GENERATORS 


Add Miles and Smiles 


| 

| with Branston Stand- 

| ord Bodie Parte In Canada Chas. A. Branston, Ltd. Toronto, Ont. 
| 


RADIO PIN-MAP || “22% "Stovexs 


. x LEARNER'S CUTFIT 
of United States, Canada and West Indies with indexed 
Broadcasting booklet guide. 


SPOT STATIONS YOU HAVE HEARD 
WITH COLORED MAP-PINS 

Map size, 22x14 in. mounted on map-pin board. 

Shows all broadcasting cities, distance scale, relay and 


time divisions. Guide gives all call signals, locations, 
stations, wave lengths, etc., indexed separately by call 


signals and cities. Price complete, 85¢; Map_pins, One dry cell is all that is required to operate this 
10e per dozen, Any cena ee ees with folded instrument. Made by the best Telegraph Instrument 
paper map, 35¢. At your dealer, or direct. Makers in the World. Other types carried in stock. 
AMERICAN MAP xe) Send stamp for Telegraph Manual No. 43R. 
rd Instrument only...$5.00 With dry battery. ..$5.50 
MAP MAKERS PUBLISHERS Special Price to Dealers 
MAPS OF EVERY DESCRIPTION Send stamp for new and complete No. 29 general 
» st off the press. 
est 42nd St. Dept. A. New York catalogue just 0 
sili mapressatation Wanted J. H. BUNNELL & CO. 32 Park Place, N. Y. 


Get a Handy Binder for your RADIO NEWS. Holds and preserves six issues, each of which 
can be inserted or removed at will. Price 65c. Experimenter Pub. Co., Inc., Book Dept., 53 Park 


Place, New York. 
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at San Francisco. WXE maintained a daify 
schedule with the Federal station at Frise 
and our are consisted of only a 2KW 
converter. = 

The St. Mihiel employs three Operators 
and all are excellent arc operators, Quy, 
spark equipment is better known on the New 
York to Panama run and excellent results 
have been obtained. : 

G. L., “WXE” 
Brooklyn, N, Y. 


FROM A SEA-GOING OPERATOR 
Editor, Rapio News: 

In looking over the February number of 
Rapio News, I came across the letter from 
L. J. Peel, operator on the S.S. Wey 
Elcasco, and was especially interested in his 
knock on NAA’s tube transmitter and als 
the rotten fists that are allowed to pound 
the brass at that station. Why, oh why, i 
the strikers must learn the code, can't they 
use a buzzer and key? Recently, five nights 
out of seven, NAA was unreadable when 
over a distance of 200 miles, due to double 
note emission and the other two nights bum 
fist. What say, commercial ops, let us all 
write to our District Supervisors and try 
to make NAA a good station! The old 
Fessenden had it all over the new C, W 
set for a good note and although the present 
set has a greater range, the spark could te 
copied at a much greater disance. 

Notice also quite a few complaints about 
QRM from hams and commercial land sta- 
tions, but most from the latter as the hams 
stick to their allotted wave-lengths. What's 
the matter with C.W. on 600? It works as 
can be seen from WIM and NAM. Even 
new installations on land and ship stations 
are still getting the ancient spark. 

Have bought Rapio News from news- 
stands for the last three years and cer- 
tainly have found a lot of fine dope in it. 
As this is the first QRM from this station, 
guess I’ll QRT and hope to hear some 
more from other ops on these subjects. 

ARTHUR Hyortu, 
Radio Operator, KOXV, 
Port Arthur, Tex. 


THE INTERFERENCE QUESTION 
Editor, Rapio News: 

Lately there has been considerable con- 
ment from readers of Rapio News, a 
well as other radio publications, regarding 
the serious menace to the broadcasting 
game of interference from both radiating 
receivers and commercial radio telegrap! 
stations. Articles have been printed ded: 
ing with the situation from the broadcast 
listener’s point of view, hence a few com 
ments from the commercial operators 
viewpoint would perhaps be of interest 
And perhaps more so from one who n0 
only dispenses the despised code signals 
but also one who is an ardent broadcast 
fan himself. ; 

Last season there were only a few radi 
receivers in Ludington, consequently ont 
could enjoy, night after night, the wor 
derful programs from all over the cout 
try, for we are far from the maddening 
crowd of local broadcast stations. *™ 
writer was proud to invite people 
come in and share the enjoyment of lis 
tening to the programs. But alas! This 
year the craze struck town with a bang 
bringing with it every make of che 
regenerative set under the sun. It is os 
practically impossible to hear one _— 
through without its being punctuated . 
shrieks, howls, moans, and jungle ¥ 
from cheap regenerative receivers 1 
hands of small boys and_ “Radio Lc 
hounds.” Consequently, am 10" 
ashamed to invite anyone into amy bow’ 
to listen in. Recently, while listening 
on a vessel 30 miles out on the, lake, 
shrieks from regenerative receiving ‘ 
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Attend 
the Presidential 
Conventions ; 


through the 


TRADE MARK 


RADIO-REPRODUCTION 
LOUD SPEAKER 


\ 


EAR the famous speakers as distinctly 


TRADE MARK 


as though you were actually present. 
Complete The ATLAS produces this marvelous illusion. 


$ 25 Give your family and friends a real treat. 


Order your ATLAS Loud Speaker now. 
Atlas Unit 


With phonograph coup- 
ER ay: $13.50 


Without phonograph 
coupling ...... $12.50 


Booklet “F” Upon Request 


Multiple Electric Products Colne. 


Makers of 


MONO-TIME LAG FUSES—MULTIPLE 
2 Orange St. Newark, N. J. 


District Offices 


New York, Chicago, Baltimore, Philadelphia, Boston, Pittsburgh, Detroit, San Francisco, Kansas City, 
St. Louis, Louisville, Denver. 


Sole Canadian Distriutors: 
MARCONI WIRELESS TELEGRAPH CO. OF CANADA, LTD., MONTREAL, CANADA 


i 
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deem fully as important are 
now flashed almost instantane- 
ously to millions of homes. | 

Only one key is necessary to gain 
access to this wonderland of Radio. 
The key is satisfactory receiving ap- 
paratus. 

HOLTZER-CABOT Headphones 
and Loud Speakers enable your re- 
ceiving set to give its utmost in sensi- 
tiveness, volume and quality. 

The fullest enjoyment of Radio is 
yours if you own HOLTZER-CABOT 
equipment. 


N the eighteenth of 

April in 1775 two lan- 

terns were hung in the 
tower of the Old North Church in 
Boston signaling to Paul Revere in 
Charlestown the movement of the hos- 
tile troops. Thus began the famous 
ride which will always live in our 
history. 

Paul Revere’s broadcasting, although 
romantic and spectacular, seems crude 
to us today. The death of a president, 
an earthquake in far-off Japan, and 
many other instances which history may 


Holtzer-Cabot Loud Speaker $25.00 
Loud Speaker Phonograph Attachment 10.00 
No. 2 Universal Headphones 9.50 
No. 4 National Headphones 6.00 


Write for booklets explaining how the exclusive | 


features of these instruments enable you 
to enjoy the wonders of Radio 
THE HOLTZER-CABOT ELECTRIC CO. 
125 Amory Street, Boston, Mass. 
6161-65 South State Street, Chicago, 
Dept. D1. 


Ill. 
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DEALERS! 

OFFER YOU MERCHA 

BELOW _COMPE wOWRITE NOW CES 
' 


$18.50 Homeh “Gold ” 
R C RYS 18.00 Westinghouse ong pelippebetes + 6 
6.00 
eis ep 4.85 
s 1.25 
Guaranteed $1 00 12.50 $ ar 
the Best es ” 7-00 we 
“REFLEX SPECIAL” 8.00 Brandes Superior Phones... .... |. rat 
QUICK CONTACT -50 1.69 
RECTIFIER 46.7 
Wittetents sang? A Plate Le ii" Mies Wied 75 
ra’ 0. says ‘‘prevent dis- 
The Acme i howling by using a BROWNLIE CRYSTAL tnclude Postage. __ Dest. Bit 
in REFLEX SETS.” M 
Order From Your Dealer or Direct TY 0 
ROLAND BROWNLIE & CO. Peis 
Medford. Mass. | 32Nassau St., New York City 


22 Saunders Street 


' Insure your copy reaching you each month. Subscribe to Sci - 
tion—$2.50 a year. Experimenter Publishing Co., 53 Park Place, wy e 
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sets could be heard just as loudly as 
home! 


Yet, whenever the writer passes , 
group of fans on the street, they look at 
him out of the whites of their eyes, clench 
their teeth and hiss “There goes the fel. 
low who spoils all our concerts!” Ang 
beyond a doubt the ones who yell th 
loudest are the very persons who sit and 
twist their dials the most. 


And now, right here, let us look into 
the matter from the side of the com. 
mercial station: Long before radio 
broadcasting was ever thought of the radio 
telegraph station was rendering Service 
to the public in the form of protection of 
lives at sea (the most valuable servic. 
radio is capable of giving), adding to the 
convenience and comfort of those who 
travel by water, as well as those who go 
down to the sea in ships, by furnishing 
them with the latest news, markets, and 
telegraph service. Yet a number of 
broadcast fans, who have only had a re. 
ceiving set for a few days or so, quickly 
arrive at the ridiculous conclusion that 
all of this long established service should 
immediately be driven out of existence 
becayse it interferes with their pleasure 
for a few minutes now and then. More. 
over, it has been found that in many 
instances the interference which they 


blame on the commercial stations has f 


nothing whatsoever to do with them at 
all. For instance, a number of fans 


which they themselves were making came 
from the code station. Others thought 
that the induction from leaks in power 
lines in the vicinity were code signals, 
Still others thought that the nearby coast 
station was causing the atmospheric 
strays during stormy weather. 


This particular coast station with which 
the writer is connected was requested not 
to transmit anything except rush orders 
to vessels during the evening listening-in 
hours from 7 P. M. to 11 P. M., and this 
was not only complied with but also 
routine form messages and methods of 
calling other stations were reduced to 
the least possible number of code charac 
ters. Later on, a wave-length of 1,66 
meters was employed for all point to 
point traffic, so that listeners-in would 
not be bothered with a volume of that 
variety of traffic on 706 and 450 meters 
This change cost the Company about 
$1,000, for their two stations. But thert 
are fans who think that our sole amb 
tion is to see how much interference wt 
can cause them. 

Many people say: “Why don’t you 
throw away your spark set and get 
C. W. transmitter?” Well, in the firs 
place, this particular station, as well # 
about every other commercial spark type 
station, was purchased in good faith from 
the U. S. Navy only a couple of yeas 
back. Therefore, the company operatiig 
the station must have a reasonable retum 
on their investment before relegating 
to the scrap heap—a total loss. When# 
typical visitor advocating the “scrap heap 
solution” was questioned recently as! 
just how much he thought it would cost 
to install a C.W. commercial set of sul 
able power, he replied: “Oh, about $400. 
so an expert told me.” He was quitt 
astounded when he was informed that 
involved the expenditure of quite a mice 
little sum in the thousand dollar line. 
Moreover, C.W., on 600 meters, ¥ 
still cause interference to local listenét® 


It would be well for the listener-in © 
realize that the man behind the key # 
well as his employers, are just as pe 
—if not more—interested in radio broat 
casting as he is. And in nine cases 
of ten have broadcast receivers 1 ™ 


thought that the very howls and shrieks ‘ 


a 
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VOUUEAO LAREN OMADEDOEEHEEL 


Philadelphia 


Highly Selective and Easy 
to Operate 


T is easy to operate an 
f ATWATER KENT Receiving Set 
He Ms —anyone can tune in a distant 
[iaereitty station and obtain clear recep- 
tee | tion—its wide range, accuracy, 
de en, and simplicity have made it an 
| fl { outstanding preference among 
hs il @ families the nation over. 


\ The tonal fidelity of an At- 
WATER KENT Loud Speaker is 
the delight of every owner. 
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ATWATER KENT MANUFACTURING Co. 
4943 STENTON AVE., PHILA., PA. 


LTTE 


‘e TED ETT TTT 


= 


1622 


Hilco Variocoupler 
Type “E” 


The HILCO Type E Variocoupler contains a primary 
and secondary winding of the HILCO Lattice Banked 
Type and is ideal for use in single, two or three cir- 
cuits. The primary winding is so tapped as to 
give very close adjustments to wave lengths of 200 
to 600 meters. The position of the secondary winding 
makes this instrument very selective, sharp tuning and 
its coupling is variable thru a wide range. Price $7.00. 


Hilco Variometer 


Type “=” 


The HILCO Type S Variometer contains four sec- 
tions of HILCO Lattice Banked Winding, assembled so 
as to give a wide range of inductance thruout the entire 
movement of the rotor. This instrument is very Select- 
ive, sharp tuning and can be mounted in any desired 
position. Note suspension of wires in air with success- 
ive turns crossing at right angles, and minimum amount 
of energy-absorbing material. Price $6.00, 


Hilco Tuning Inductance 


The HILCO Type “RI” Tuning Inductance is designed 
for use in connection with the Reinartz Receiving Cir- 
cuit. It consists of two HILCO Lattice Banked Wind- 
ings combined in one unit, tapped so as to conform to 
the original Reinartz Tuning System. This Inductance 
will tune to wave lengths of from 200 to 575 meters. 


The HILCO Variocoupler’s success in the ERLA Reflex Circuit has brought 
it unprecedented popularity. The lattice-banked winding (which is an exclu- 
sive feature of all HILCO equipment, and should not be confused with honey- 
comb winding), suspends the coils in air, preventing the accumulation of moist- 
ure, and insures clear, distinct reception of distant stations. 

If your dealer can’t supply you, send his name with order and we will see 
you are supplied. 

Dealers und Jobbers— HILCO Radio Products are profitable, satisfactory 
merchandise, with quick turnover. rite for literature and discounts. 
i 


| 
A.E.HILL MANUFACTURING CO. @ 


ATLANTA , GEORGIA 


91422% 
OF ALL RADIO TUBES 
ARE NEEDLESSLY DESTROYED 


Accurate estimates show that less than 9 out of every 100 
tubes give their full normal service and 91 are destroyed— 
usually burnt out from excess current. 

The chances are 10-1 against you unless you use 


RADECO SAFETY FUSES 


These tube savers are now saving thousands 
of tubes. They are endorsed by the leading 
Radio Publications. 


They slip on the filament terminals of the tube 
and in no way interfere with the operation of 
the set. 


Price, $.50 each 
(The cheapest insurance) 
Install Radeco Safety Fuses now and_when- 
ever you buy a new tube insist on a Radeco 
Fuse to protect it. 
Jobbers:—We want a few live distributors to 
whom we can offer a very attractive proposi- 


RADIO EQUIPMENT COMPANY 


20 STUART STREET New England’s Oldest Exclusive Radio House BOSTON, MASS. 
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homes also, and are just as anxious as any 
of the rest to have a general bettermeny 
of conditions. 


In conclusion it might be stated that 
the following measures—all of which have 
been suggested by various authorities 
from time to time heretofore—seem logi- 
cal: 

Abandon the manufacture of the radiating 
receiver, We have splendid DX getters sy¢ 
as the Neutrodyne and the regenerative ci. 
cuit with tuned R. F. amplification. So why 
in the name of common sense still make 
receivers which are better sending sets 
than anything else? é 


Many magazines and newspapers are 
doing missionary work along this line 
But on the other hand we have certaiy 
unscrupulous manufacturers and dealer 
spreading propaganda against thes 
efforts in order that they can unload 
their stocks of trouble-making sets. They 
claim people can be “educated” how to 
use them. Perhaps so; but you can't 
“educate” the “dial twister,” the “goli 
hound,” or the reckless small boy any 
more than you can “educate” the cheap 
receiving set not to howl and moan, 

Outlaw the radiating receivers now in use 
Compel them to be rebuilt or else junked 
within a reasonable period of time. Few peo. 
ple want to be seen on the street with ; 
model 1912 auto. Radiating receivers are 
even more out of date than this, today. 


Outlaw the “rockcrusher” transmitter, both 
amateur and commercial. However, make 
some sort of provision—if possible—whereby 
the Government would be able to sell CW 
equipment at cost to the stations compelled 
to make the change. This is only reasonable 
because the Government has “unloaded 
most of the “rockcrusher” commercial sta- 
tions in use today. 


Have the next International Convention 
abolish the present 300 and 600 standard 
commercial waves. If these wave-length 
were raised a bit, interference from loc 
commercial stations and ships bound in and 
out of ports would be reduced to a minimum 

Dwicnt V. Joxnsoy, 
P. O. Box 212 


Ludington, Mich 


COMMON SENSE 


Editor, Rapio News: 

I am very much interested every month 
your “Correspondence from Readers” col 
umns, and I would like to add a few wort 
myself to the arguments on the single cr- 
cuit and radiating receivers. I own oned! 
the much-cussed and discussed radiating tt 
ceivers and, believe me, I wouldn't trade! 
for any other, as far as results are (ot 
cerned. My set is home-made and consis 
of variocoupler, variometer, variable 0 
denser, adjustable grid condenser, i) Dl 
tube and socket, rheostat and a pair of 300 
phones. = 

On this set I have received a total of 18 
stations from all parts of the United Stats 
Canada, Cuba, Porto Rico, and also receiv 
2LO, London. Some of the more distant s* 
tions are CFAC, CFCN, CKCK, DM 
KGW, KFCF, KGO, KPO, KFI. Ly 
KUO, KFAR, KMJ, KLZ, WBAP, pelt 
WOAI, 6KW, PWX. WKAQ, Ke 
KFKX, WAAW, WDAF, WHB, W e } 
KFNQ, WPAM, WOQ and WBL, = 
which are more than 1,000 miles by ait ® 
from Auburn. 2LO is over 4,000 miles it 
here and I have had him twice, while K 
and KGO are over 2,500 miles. Now, * 
course, some of these were not of the $0 
inches-from-the-ear kind of _ reception 


these results were not all obtained before 
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ORMICA won the unquestioned leadership among radio insulat- 

ing materials when practically every well known independent 
radio manufacturer adopted it. These men have tried everything and 
they know what they are doing. 


Formica keeps its leadership by pioneering the way. The Formica 
laboratories developed the finest, most beautiful finish that ever went 
on a Bakelite product. They made the top softer for easy engraving — 
the bottom hard for perfect enduring insulation. They developed the 
finest mahogany finish panel that has ever been offered the radio trade. 


Formica quadrupled its tube capacity last year to give its tube 
customers service when the Neutrodyne boom struck. It found a way 
to give tubes a handsome high gloss finish: You only have to look at 
Formica to see that it is better! 


Dealers and distributors find Formica service, advertising 


and support the best in the business. The Formica name 
means something in radio! 


THE FORMICA INSULATION COMPANY 
i 4618 Spring Grove Avenue, Cincinnati, Ohio 


Sales Offices 


50 Church St., New York, N. Y. 1210 Arch St., Philadelphia, Pa. 516 Caxton Bldg., Cleveland, Ohio 
422 First Ave., Pittsburgh, Pa. 1819 Lyndale Ave., S. Minneapolis, Minn. 9 S. Ciinton St., Chicago, Il1> 

1042 Granite Bldg., Rochester, N. Y. Sheldon Bidg., San Francisco, California 313 Title Bldg. Baltimore, Md. 
415 Ohio Bldg., Toledo, Ohio Whitney Central Bldg., New Orleans 47 King St Toronto, Ontario 


ORMICA 


Made from Anhydrous Bakelite Resins 
SHEETS TUBES RODS 


“What a whale of a difference 


just a few cents make!” 


— all the difference 


between just an ordinary cigarette 
and—FATIMA, the most skillful 
blend in cigarette history. 


Dispense with Variometers, Vario-Couplers, 


Variable Condensers—Use the 
EMCO 


TRIPLE DUTY TUNER 


Best of its kind on market. Increases receiving range and 
efficiency of control. 

Striking Special Features—Pig-tail connections; built-in cast 
aluminum shield; moulded Bakelite rotors; 7/16 inch rigid 
Brass Bearings. Removable independent shafts—200 to 600 
wavelengths. 

Insist on Lemco Tuner No. 100 from your supply dealer; 
if he hasn’t it we'll ship one, prepaid on receipt of $7.50. 
No. 100. Broadcast Tuner list (less dials) 

M With Bakelite dials (as illustrated) 

No. 340. Crystal Set 

Circulars with diagrams for simple regenerative, Flewelling, 
radio frequency and other circusts sent on request. 


DEALERS and JOBBERS 


Write for Attractive Proposition 


LEE ELECTRIC & MFG. CO. 
220 Eighth St. San Francisco, Cal. 
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time signals, but some of them in the we 
| small hours of the morning. I have a fou. 
circuit tuner and a three-tube reflex set, by 
get more enjoyment out of my old set as | 
know just what is going to happen when. 
ever I turn any of the dials, and that jg 
| how you get good results with any set ip 
knowing what the things are for and exactly 
what happens when you move something, 

I admit that this set will squeal and cowl 
no doubt be heard for two miles, but if it 
does it is my fault and not the set’s fault, 
as it doesn’t squeal unless I make it. There 
are lots of people here in town, who either 
do not know or don’t care if they are spoil- 
ing the other fellow’s fun, as sometimes jt 
is almost impossible to pick up anybody and 
enjoy the program unless you are particy. 
larly fond of nature and like to hear Canaries, 
crows and coyotes. But what I think we 
need to do, instead of getting rid of this 
type of set, is to get rid of the type of 
BCL, who does not know how to operate 
it. If a fellow persists, after he has 
been instructed, then deal with him harshly 
My set may squeal out once in a while, but 
never long enough to bother anyone, as | 
know when it does and immediately turn 
back the regeneration. Any one else can 
do the same. 

All the squeals you hear do not come 
from regenerative receivers, as there js a 
fellow about a mile from here who bought 
a set containing three stages of radio fre 
quency and when he first got it, it put 
stronger oscillations in the air than any 

| other set I ever heard, but as he has found 
| out how to run it he gets good results and 


doesn’t bother now, but formerly he wasn't | 


| getting anything, and neither was anyone 
else who was near him. . 

| I think that we should spend less of our 

time knocking these radiating receivers and 

| try to show the owners something about 
how to tune their sets without putting out 

| a disturbance. On the Saturday that the 
last world series was being broadcasted I per- 
sonally werit and tuned in five sets and had 


the owners leave them until I had made the | 


rounds of all of them and then went back 
and readjusted two sets, and after this we 
heard the rest of the game, while before 
that we got nothing but a lot of squeals and 
| howls. After this, I spent one evening dur- 
ing the next week with each of them and 
that neighborhood is fine now, as far a 
nearby interference is concerned. I know 
that some of the people will not welcome 
you, but there is someone you know who 
can get in to show them without offending, 
but most of them are willing to'be show 

J. KENNETH REED, 

10 Anna St, 
Auburn, N. ¥. 


HOVEY’S LATEST INVENTION 
| H. Gernsback, 
Editor, Rapio News: 
53 Park Place, 
New York City. 
My Dear Gernsback :—For many months 
| T have greatly appreciated your department 
devoted to Laboratory Experiments. I not 
that no matter how big, nor no matter how 
| little, the inventor may be, he gets fair play 
at your hands. It affords me great pleasurt 
to inform you that I am now an inventof. 
I have not yet a model made, but am sending 
you a sketch of my wonderful device, “ 
the feeling that you will at once see that ! 
is a great thing, and destined to revolution 
the entire radio business. ’ 
I was not led into this trance of invel 
| tion through any jealousy of any a 
turer or inventor now in the field. Fat 
| from it. Here is what started me am 
| me “off my nut.” For months an 
| months, I have been reading of wo ry 
| radio sets being turned out. For ier 
| more years I have been selling sets—lots 
them. During the past two years a 


Rad 
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You Can Build With 
Confidence When You Demand 
This Trade Mark 


Radio men of experience agree that more sets are ruined 
by careless buying than by careless construction. Most peo- 
ple take pains to see that, diagrams are followed faithfully— 
that connections are tight—and instruments are properly 
placed. But this alone cannot assure results—the poor design 
of one single part can destroy the efficiency of the most 
elaborate set. Radio parts must be purchased with a knowl- 
edge of their maker—it is the only measure of their quality 
of which the average buyer can be certain. 


cA Complete Line of Radio Current Control Apparatus 
by the Most Famous Eleétrical Control Engineers 


For more than a quarter of a century the name Cutler- 
Hammer has been demanded by engineers throughout the 
world in their specifications on current control. Gliding 
under the sea on the delicate apparatus of submarines; shoot- 
ing skyward on the operator’s handle of the modern office 
building elevator; keeping day and night watch over thou- 
sands of automatic industrial machines— in every branch of in- 
dustry and in every country in the world you will find this fa- 
mous trade mark justifying the confidence with which it was 
demanded. In radio it affords an easy way to be sure of qual- 
ity in the parts you buy; demand it and build with satisfaction. 


THE CUTLER-HAMMER MEG. CO. 


Member Radio Section, cAssociated Manufacturers of Electrical Supplies 
MILWAUKEE, WISCONSIN 


“BUILT BY THE MASTER BUILDER” 


Instruments of Guaranteed 
Quality Assure Success 
in Radio 


The C-H 4 Ohm Vernier Rheostat 
Perfect detector tube control. Also fur 
nished without vernier for amplifier 
tube control. 


——— 
The C-H 30 Ohm Radio Rheostat 
For control of the 4 ampere,“UV201A- 
C301A” type receiving tubes and the 
“UV199-C299” type. 


TheC-H 125 Ohm RadioRheostat 
The rheostat that makes it possible to 
use a 6V storage cell with the UV199 
or C299 tubes. 


—— 


The C-H Variable Grid Leak 
Mounted on the tube socket—panel cone 
trolled. Adjustable for all grid condens« 
ers. 


The C-H Radio Potentiometer 


The potentiometer with the resistance 
unit that does not wear and cannot be 


displaced under constant We 
Se =I 


1625 


CUTLER-HA 


M 


R 


CSN Ted AE RSS SR ROD eae ————————— 


1626 


: 
S; 


, the 


S77 


— 


* 


Na a ~! 
F RESHMAN 


Variable Grid 
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| The Standard Unit for Every Tube Set 


_— 
Ask = poy 4 h | 4 your a 
write for our m otherwise send pur- 
diagrams ¢, + as. res an 0. nc. chase Js and | 
trodyne, ri . ° you w sup- 
Kaufman, — Hetero- ao Gondenser ooucts plied without fur- 


106 SEVENTH AVE., NEW YORK, N. Y. 
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orld Over 


| VEPY tube and every circuit requires a ment to the correct amount of resistance, 
different grid leak resistance. The The Freshman Variable Grid Leak is the 
method employed in the Freshman Variable most compact, the most perfect, the most 
Grid Leak permits you to adjust your cir- efficient, the most readily adapted to all 
cuit to any resistance you wish, from 0 to grid circuits—and the only one which is 
10 megohms in an unbroken range of 180 entirely sealed and always remains unaf- 
degrees fected by any climatic conditions. It is the 
The Freshman Variable Grid Leak and 
Condenser combined takes the place of a G [ N A 
‘ F ’ : id } ‘ 
grid condenser, leak mounting and gri 
leak—and, in addition, permits an adjust- VARIABLE - GRID LEAK 
Either Base or Panel Type Complete with $1 00 
.00025 or .0005 m.f. Freshman Condenser ° 
Either type without Condenser, 75c 1 


ther charge. 
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LEARN THE CODE AT HOME 


“Just Listen—The Omnigraph will do the teaching” 


—in fact, the Dep’ 


it. of Commerce uses the OMNIGRAPH to test all applicants applying for a Radio license. 


with the 


OMNIGRAPH 


THE OMNIGRAPH Automatic Transmitter 
will teach you both the Wireless and Morse 
Codes—right in your own home— 
quickly, easily and inexpensively. Connected 
with Buzzer. Buzzer and Phone or to Sounder, 
it will send you unlimited messages, at any 
speed, from 5 to 50 words a minute. 

THE OMNIGRAPH is not an experiment. Fer 
more than 15 years, it has been sold all over the 
world with a money back guarantee. The OMNI- 


GRAPH is used by several Depts. of the U.S. a. 
ie 


OMNIGRAPH has been successfully adopted by the leading Universities, Colleges and Radio Schools. 


Send for FREE Catalog describing three models, $14 to $30. 


The Omnigraph Mfg. Co., 


DO IT TODAY. 


20 Hudson St., New York City 


a= &f you own a Radio Phone set and don’t know the code—you are missing most of the fun 


WANTED—Back numbers of Radio News, Dec., 1921, Jan. and Feb., March and 
April-May, 1922. Experimenter Publishing Co., 53 Park Place, New York City. 
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number of manufacturers of sets have ex. 
tended me the highly appreciated courtesy ¢: 
sending me samples of their sets, with 4 
view to my trying them out, and if satisfge. 
tory, and adapted to the needs and finaneja| 
conditions of my prospects, selling these sets 

Now here is the result of my try-outs, ete 
I find that most manufacturers in their aq. 
vertising put it far too strong on the points 
of simplicity of tuning and operation, as well 
as volume produced. I am free to admit 
that in the minds of these inventors and 
manufacturers these sets are wonderfully 
simple, and simply wonderful. They are ex. 
perts, and of course expected to get perfec 
results. But why do not these fellows get 
it through their heads that these sets are 
sent out to be bought and used, not by ex. 
perts, but by common people—in fact jp 
many cases by simply damphools like my. 


self? I don't know a thing about the techy- 
cal part of a set. am, however, a real 
salesman. I have had sets sent to me fora 


try-out, that the literature stated could he 


The Hovey Ultra-Nitroglycerine Reverse Implex 
Thunder Box in operation. 


“set up, tuned in perfectly, and operated by 
a ten-year-old child within ten minutes from 
being taken from the shipping case; and thet 
the volume and clarity of reception was littl 
short of a burst of angelic music from 
heaven.” Well, I am not a ten-year-old kid 
although I was about sixty years ago. I't 
monkeyed with sets for four years. Ive 
unpacked the sets, hooked them up, tried al 
manner of battery voltages, all manner 0! 
tubes, and listened for the wonderful burs 
of music. In its stead I have, after long 
hours of trial, often secured a sweet litte 
whisper from second or third stage. his 
therefore, in a measure, accounts for m 
inventive spasm. The diagram enclosed 
shows that I have arrived at absolute sim 
plicity and exactness, This set should take 
the world (including Africa and Teaptt 
Dome) by storm. It will put every Radio 
manufacturer out of business Rg into the 
bughouse), including even the B®. \, 
Description of “Hovey’s Ultra-Nitro- 
glycerine - Reverse Implex - Thunder - Box. 
(See illustration.) 


K is the cabinet. ue 
The panel will be made of . 
so as to reflect the happy 
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“A” Battery for 
six-volt tubes 


When is a battery cheap? 


BATTERY that allows your soloist to be 

accompanied by a noise like a thunder storm 
is never a cheap battery; because it’s certain that 
you will be dissatisfied and soon supplant it with 
a good battery. 

Obviously, a battery that does not last long is 
not a cheap battery. 

The battery that is really cheap is the one that 
gives perfect service and gives it a long time; one 
that does not have to be recharged too frequently 
—a silent, long-lasting battery, steady and 
dependable. 

Because they give such good service and such 
long service, you will find Exide Radio Batteries 
cheap in the true sense of the word. They may 
cost you more than some to start with, but long 
life and freedom from repairs make the last cost 
low. And the added enjoyment you get from 
your set, through clarity and lack of needless 
bother, will be priceless. 

In replacing a worn-out battery or when buying 
a new set, be good to yourself and get an Exide. 


Complete line of Exides for Radio 


There is a complete line of Exide Radio Batteries 
—batteries that give uniform filament current 
over a long period of discharge. 

Apart from the 12-cell ‘‘B”’ battery there are 
three ‘‘A”’ batteries for whatever type tube you 
use. The Exide for 6-volt tubes gives full- 
powered, ungrudging service. It has extra-heavy 


plates and requires only occasional recharging. 
It comes in four sizes—of 25, 50, 100, and 150 
ampere hours capacity. 

The Exides for low-voltage tubes are midgets 
in size but giants in power. The 2-volt battery 
weighs only five pounds, has a single cell, and 
will heat the filament of WD-11 or other quarter- 
ampere tube for approximately 96 hours. The 
4-volt ‘‘A”’ battery has 2 cells and will light the 
filament of UV-199 tube for 200 hours. 


The dominant battery 


On sea and on land the Exide plays an important 
role in the industrial life of the nation. In marine 
radio, Exide Batteries provide an indispensable 
store of emergency current. A majority of all 
government and commercial radio plants are 
equipped with Exides. 


Exide Radio Batteries are sold by Radio 
Dealers and Exide Service Stations everywhere. 


Ask your dealer for booklets describing in 
detail the complete line of Exide Radio Batteries. 
Or write direct to us. 


Exide 


RADIO BATTERIES 


THE ELECTRIC STORAGE BATTERY COMPANY, PHILADELPHIA 


In Canada, Exide Batteries of Canada, Limited, 133-157 Dufferin Street, Toronto 


The diversity of styles of- 
fered for selection makes 
it an easy matter to choose 
according to requirements. 
Befitting the dignity of 
the finest living room, the 
Thor Reproducer illus- 
trated here represents oa 
very handsome torchiere. 
The base is stippled poly- 
chrome, finished in old 
gold and burnished copper. 
Price, including base and 
any type deflector, 
$50.00 


RADIO’S NEWEST MAGIC 


Can this be a loud speaker? Your suprise is natural! 
For this shows what a transformation is possible with a 


Yesterday a loud speaker, in the form of an ugly horn! 


Thor Reproducer 


Today, 


a charming torchiere, floor or table lamp that brings a tone of 
luxury to your living room and harmonizes with your decorative 
scheme. 
Thor Reproducer is a non-directional loud speaker, which dis- 
tributes its mellow tone in all directions with equal clarity and 
Its remarkable acoustic properties win it instant approval. 


volume. 


Immediate delivery guaranteed. All prices F. O. B. San Francisco 


Dealer and Jobber connections are still open. 
For full information and catalog, address the 


THOR RADIO COMPANY 


Claus Spreckels Building, San Francisco, California 
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SODER EVERY 
JOINT AND TERMINAL 
WITH 
ALLEN-SPECIAL 


Actual size 


RADIO SODERING PASTE 


It eliminates all unnecessary noises, squeals, hums and whistlings caused 
by loose connections in your lead ins, grounds or set connections. 


Sodered joints fluxed with this Paste are guaranteed non-corrosive. Volume 


is increased and wide reception assured. 
This Sodering Paste was developed in our laboratory especially for radio 
work, 


Acids and rosin increase the resistance in your set, pull down your volume 


and limit your reception. 
Z10 0 
SODERIN N 
oY oUULStS ° 
CHICAGO, ILL. 


4564 NO. LINCOLN ST. 
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pressions of the family as they use the get 

It is not stated what the cabinet contains 
That’s my secret, and no one’s business, _ 

There is a control or Station Lever. When 
set at the center position, as indicated in the 
sketch, there’s nothing doing; the whole 
thing is as dead as some sets that have beep 
sent me for try-out. 

Move the lever “east” and you get every. 
thing east of the Mississippi River. After 
two levers are set, pulling the third lever 
shoots it through the horn with a volume 
that will make King Tut sit up and listen, 
Place the first lever in position “west” and 
you get everything west of the Mississippi 
river, clear to Honolulu. By simply turning 
the set half way round and operating the 
levers as directed, the set will bring in every- 
thing from the North to the South Poles, 

Now I cannot as yet say when I will haye 
these sets on the market, but I am dead sure 
that if right NOW I should get out literatyre 
advertising such a_ ridiculous thing, that 
there are a bunch of suckers who would rob 
the kid’s savings bank to get money to send 
me for one. This is a wonderful world for 
sure, and I wonder what it will be like after 
I have spent another hundred years or 59 
in it. 

I hope by thus confiding the secrets of 
my wonderful invention to you someone 
won't get ahead of me and patent the ideas, 

Sincerely yours, 
O. H. Hovey, 
Perry, Okla. 
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Radio in Ceylon 
(Continued from page 1569) 


install a series of minor receiving sets in 
different parts of the island so that the 
screening effects attributed to tropical 
vegetation and the mineral charged mountain 
center of the island might be overcome. 

By and by Mr. Goleghtly will apply him- 
self to the broader question of the screening 
effects met with in communicating, through 
radio, over tropical seas and lands generally. 
The scheme of research work planned by 
that gentleman is very wide. It is hoped 
to go step by step to avoid confusion, and 
to check each item against all possible con- 
ditions. j 

The great electric energy necessary tor 
transmitting long distance radio messages 
has so far checked the construction of radio 
transmitting stations freely in all parts of 
the world. It is now said that in this direc- 
tion developments even more remarkable 
than the one just recorded might be chrot- 
icled from Ceylon at an early date. 

In any case the local Postmaster Generdl, 
on the recommendation of Lieutenant Dick, 
the radio expert of the East India Squat 
ron, has taken steps to order from Engl 
additional transmitting and rectifying valve 
so that the maximum power available a 
the generator at the Colombo Radio Station 
will be used. He has also ordered a mew 
balanced earth system designed to improve 
the efficiency of transmission, and to mil 
mize screening effects. P 

At the same time, the Government 0! 
Ceylon is making preparations to start 
the big Aberdeen-Laxapana Hydro Elec- 
tric Scheme with a view toward establist 
ing a high power radio station at a place 
where it will be of value to the Army te 
Navy in the Near East, and then to elect 
the Ceylon railway, which is now losing 
heavily through motor bus competition 

More than anything else, it_1s gee 2 
be able to record that the English ome 
who comes to Ceylon now is more -— 
smart than his predecessor. Careless ‘ 
and indifference commonly attribute! © 
English officials attached to Colonia’ 
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“BUILD YOUR OWN” WITHA “RASCO” PARTS! 
Buy from the Oldest and Original Exclusive Radio Parts House in the United States 
We pay ALL transportation charges in U.S. ALL GOODS SENT PREPAID IN 24 HOURS 


si | SPECIAL PRICES FOR THIS MONTH ONLY| frou.’ as not sstisty 


goods do not satisfy 


from this page. 


Rheostats and Potentio- Moulded Dials Tapped ‘‘B” Batteries Panel Mounting “*Rasco’’ Bezels ane 180° Variocoupler Dilectryte Panels 
meters Only very best grades}We positively guarantee Condensers Winest: Staual tt Silk wire wound on bake-/H ig hest dielectric 
Come with metal dials handled. Bushings abso-|these batteries to be of|Positively no better con-|Finest Bezel on the mar-|iite tubes. Six taps.|strength as per Bureau 


i composition knob, Ex-}lutely true. Dials eannot}long life. We carry only|denser on the market. ee! Ba ard comes raha Wave length, 150 to 600\of Standards. 
eet en de-|wobbie. Letters inlaid in}fresh stocks. All — taps.|Shafts 4”. Save from 40|nickel plated, Can be used) meters. For panel mount-|¥7100 7x1 


sow fast white qnamel. AHJY2250 sm. 22% $.85]to 600% “by assembling}O" _% or 3-16” panelling 4” shaft. Your|/¥7120 7x1 
Fazio 6 Aes “Theo. . $.27}dials for 14” shaft. Y2251 Medium Navy condenser ee. da Rasco Bezel, money refunded if it is vaaan 7x14 .95 
¥4211 30 ohm Rheo. .30 veers Dial " ons 3 SEG, 2256 VOlb. <0 1.20/Y1 aoe 11 plate... .$8.10)/1" .....---.. iige al ms all we claim. 180 7x18x3-16". 1.25 
¥4212 200 ohm = ¥3075 Dial 3” .... .25 Y4500 Large ane. \¥2120 21 plate. 1.22 Aa Bezel, 14 Y3100 Varlocoupler pre- 721 0 7x21x3-16", 1.45 
tentiometer . . 45 ¥3076 Dina”... ABIAD VOlt i cc 3 «oe .2.301Y4343 43 plate. 1.33lu see eeeeeee + -20\paid -$1.501¥7240 7x24x3-16”. 1.65 
| 


mi 


Silicon Steel Spider Web Forms |¥#375 Universal Bearing) Brass Strip and Tubing) Alcohol Blow Torches Monodyne Socket “Rasco”’ Switch Points 


s te hold rotors. Length|Brass strip %” wide;|Best made. Give intense Nickeled and polished. 
Used practically in all a be» gee Aig F hace - bearing 2%”, shaft]/1-16” thick; 6” long. hot flame. Great for fine/This socket takes up 250%|/Y301 4”x%4%”, 6-32”, 
audio-frequency trans- ay well seasoned fibre,| 134” thread eta long|¥ 1430 Per length....$.10}work. less room than any other. op eee er ee . 
formers. Better than iron.}1-16” thick, center and threaded sleeve 4%” long, |v ieee Brass tubing, dia.]/¥898 1 5” Torch. ...§$.85|No outside connections.|¥304 4” dia., %” 
Extremely soft, widelside holes for wiring.|t@¢h_...-.....++.. 51/144”; 6” long; length $.15|¥8982 3” Torch.... .50|Nickel plated shell. Has|thick, 6-32", doz... .18 
” thick. Both 5” diameter. Y 1550 Sockettes. Four “ot| Threaded Brass Rods |Y4104 Rosin Core Solder.|tiber bottom — with 1/¥305 %4” dia. 3-16” 
and .007” thick these take one vacuum|Sold in 6” lengths only.|A non-corrosive 501der/sockettes. Sockettes hold|thick, 4-36”, doz... .48 
¥4900 Silicon steel, ¥3200 Spider form. .$.25] tube, Grasp tube firmly. 1¥8032 8-32” thread.$.08|with flux inside. socket to panel or board.|¥375 Switch stop %” 
per f00t ++++++++++$.08!Y3201 Spider form.. .25!Best by test. Set of 4 $.25/¥6032 6-32” thread. .06118” length ..... + + $.10'¥6502 Socket ...... $.25liong, with nut, doz. 18 


The Radiogem Throw Switch Bakelite 180° Coupler “Rico” (Adjustable) Soft Rubber Ear Cap | Series Parallel Switch 
FR E E The simplest radio outfit De Luxe Style Loud-Speaker Phone 
made. Includes all parts Mounted on composition Has rubber gasket under-|At last! Ear Caps that|/Quick change frem_ one 


The big ‘‘Rasco” cata-|for tuning: coil, tapped block. Small enough for Tubes of natural colorjneath diaphragm, making|Will — relieve headaches,|circuit to another. Black 


logue. Contains all Arm-|switch, crystal, catwhisker. all radi ay bakelite, wound with green|phone fully adjustable.jearaches, and undue pres-|composition knob, nickel 
strong circuits. Every up-|¥5353 Radiogem, no aerial Oo purposes silk. Cast aluminu m|/Gives amazing results as|sure on the ears.  Fit|plated fittings. Blade 
to- date vacuum tube noe cee ng it 4 Y4100 Single pole...$.25 oats %" shaft. pe loud-talker on 1 and 2/all receivers. radius 1%” 
up. Greatest little 5 ad ogem, “wit ma S. 1 to/stages of amplification. . 3 
printed. Free upon re-/1000 ohm phone and 3 Y4!01 Double Throw — [559 ‘ag ¥2525. Speaker with 5|¥3500 Ear caps; Y2950 Series parallel 
ceipt of postal. fh. CORR ccccccc sc GS78 OINElO Pole 6c sive. 9:80 ¥3150 enie eau pe ee Ce eee ee ere ee $.25 


Melotone Loud seat Nickel Lugs Wood Cabinets Loop Aerial Mica Diaphragms Nickel Screws NEW! NEW!! 


EW! 
Best popular loud speaker,|All lugs are nickeled. Highest grade mahogany|Made entirely of well sea-|Made of special India|Made of brass, nickel ie Pull —— 
Fibre horn, heavy metai)¥3!0 Brass Lugs for No. soned hard wood. Com-|Mica in two sizes, 2'6") tated. Flat and round oe tite zi 
base, 5-ft, cord. Nickel(§ |S screw, doz, .....$.t0/cabinets made. Top is plete with all parts and|‘lameter and 1 i3/16”|! ar Sag eee Petertale: 
goose neck. Greatest tunedty3 4) hinged. Madeof %4” pn base Total height - of| diameter. Cement ironjhead style. Any thread nan e 0 est materials. 


(adjustable) talker HornNos. 6 and a ¥714 Panel, 7x14” $3.3 loop 36”. Can be put to-|*asher in center for realjup to 10/32”. Shite ee 
length 11%”; bell 656” s)j076n a $.16|/¥718 Panel, 7x18” et gether by anyone in less|esults on your phones. Price, 4%”, %”, %” cee 50 per cent by as- 
total height 9”, vreeececsse cS |¥724 Panel, 7x24” 4.40|than 5 minutes. Y2550 hematin %", %". 15/Sembling yourself. Sim- 
Y255 Melot Speak-|¥399 Copper Lugs for/¥710 Panel, 7x10” 2.60 oY 2%” veseeess$.20}long, dozen .......$. ple instructions furnished. 
elotone Speak-|n55° 4,6 and 8 screws, ¥712 Panel, 7x12” 3.00/¥2600 Two ft. loop aerial, y9554 Diaphragm Price, sizes %” and 1”/¥1159 Transformer. 
eines cules ac eR OIONMIRN 41.0.5 5c Socks $.161¥721 Panel, 7x21” 3. 30 complete ......... $1.15'1-98/16" ....... Pee) ee $.30!Ratio 6% to 1...$4.00 


Binding Posts Double Phonodapter on nee Tepine i Radio Cement m Bus Bar Wire Phonodapter Bcc gg _ 
Y030 Sm. size, %” high,/Fits all phonographs ana] On seamless tubing Made! weather resisting. Used|Square wire, 1/16 ny phone. Make|Famous Microphone or 
nickel finish, each. .$.04] will take any standard (I.—Inside Diameter. ©.| particularly for cementing|1/16”, already — tinned, , [ovat — Z ae nd Transmitters. Sold all 
Y124 Initialed Binding|double head set, thus|—~OU tside a +|covered wires. Coils cov-|making soldering easy.{your phonograph an TOD ai. Wile te: thie 
sts: Antenna; B. Bat.|making your phonograph| oe PS aaa 30 ered with this coment a in foot lengthsltaiker. Fits all phono-|, seruitiia: antidlagc Nev tants 
—; A. Bat +3 B: Bat.Ja loud talker. Made of '.3%4 0., 7 L..--$:30lrequire no form. Wi id Mad tirely of| 2 
+: A. Bat. —; Ground:|cast metal, nickel plated.|¥660!, 3%”, J. 3% "Inold togcther solely with Veto Bus Bar, rane sede es jfation. Smallest and most 

$.1 


Phone; each ..’.... 213 soft rubber bushings. rey '@- L., , 3: s: ‘Y¥g604. this cement. 2 oe i as Pe O5/pure soft rubber with) sensitive microphone made. 
Y45 Spring Posts, ea, .04'¥!320 Double Phono- |§ 35; * Ye60s. 33, ” J.|¥1750 Cement, 2-02. me brass tube insert. |Diameter %”, 
Y44 Spring Posts, ae ee $.6513” ome 13! Matte cccus -$.501¥4400 per foot....$.02'¥1310 Phonodapter.$.38\¥9595 Microphone. .$.85 


VACUUM TUBES | “AUTOPLEX CIRCUIT “Aristocrat” Post 


The famous Autoplex circuit de- 1—¥Y4310 6 ohm Rheostat..$.45 


Only the best make tubes car-| scribed in RADIO NEWS hastaken g—Y20! ‘‘Rasco’’ Binding The Binding Post 
ried in stock. All tubes guar- the country by storm. The only Peete ee 80 illustrated is the 
anteed to work. Money _ re- single tube outfit that works a g—Assorted Binding Post latest style and hag 
funded or tubes exchanged as loud-talker. Results guaranteed. Name Plates ......- 18 been enthustastical- 
one ee See 1—Y714 Mahogany Cabinet, 5—¥6400 Feet Bus Bar Wire '25] ly received. si 
7x14” $3.35 1—Y5209 Consolidated Auto- illustration _ shows 

“= 17) 140 Dil ctryte Panel plex pattern .....-- .50|full size. Hard 

Y201A 5 volts, .25 amp. .$3.75 ectryte ‘anel aan” Game 


ed . ti , F 1 a t 
Y199 3 volts, .06 amp.. 3.75 2—¥5350 Moulded Vario: Talc aicciie $15.831 knob, nickel plated 
Yi2 1% volts, .25 amp 3.75 wae. pigsass +s +” tse: eat adhe $1 5 25 bx ome piece. os 
— ~ MR rd xvas 4 8 ° screw furnished. In- 
at ee, types Amplifiers) THE ONE TUBE SET THAT 1—Y5014 i aReituHieines: Complete .occevacecs . troduction ‘price: 
¥200 5 volts, 1 amp....$3.35|BRINGS "EM IN ON THE | comb coll... 2... 1.95 Conitete with Melo- $20.00) Ets. $.07 
Detector type. LOUD-TALKER. Socket ............ «35 tone Loud-speaker... Dozen ....... -80 Y2022 
RADIO SPECIALTY C Park Pl New York Ci 
O., 98 Par ace, ive ork City 
Factories: Brooklyn, N. Y. Elkridge, Md. 
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HERE IS THE MOST POWERFUL “B” BATTERY MADE 


HERE is the battery that will last indefinitely. Re-charged for less than one cent. Gets 
you distant stations exceptionally loud and clear. Look over the above picture. 

COMPARE the parts with any other type of battery. 

NOTE rigid construction—the material used. 

THE plates are exceptionally large, size 2% x 134, allowing the use of from one to ten 
tubes. The container is of genuine hard rubber (not glass), the well-treated cedar separators, 
the vent caps and the separate cover for each cell and the price is less than any other first- 
class battery. The economic advantage of this battery is that it can be easily re-charged by 
being connected to your lamp socket, rectifier, home charger, or farm lighting generator. 


YOU CAN ASSEMBLE THIS BATTERY YOURSELF 


We will send you all the necessary parts either knocked-down or assembled with complete 
instructions so you can assemble the battery yourself ready for use. The entire operation takes 
but a short while and any boy 10 years old can do it without the slightest difficulty. The only 


tool necessary is a soldering iron. 


PRICES 

Knocked 
Variable Type 201D Assembled Down 
f unit 2242 volts $5.00 $4.00 
2 units 45 ear a 9.80 75 
4 units 90 soe -. 18.00 14.75 
5 units 115 22.50 75 

Alternating current rectifier for charg- 
ing direct from lamp socket...... 75 .50 


Write for our latest catalogue. It is Free. 
If you want a Sidbenel Radio Map of United 
States and Canada, enclose 10 cents for postage. 


Cf a ™; ~~ 
RADIO EQUIPMENT MFG. CO. 
29 West Mt. Eden Avenue 
New York City, N. Y. 


STATIONS 


in one hour! 


—heard with one Myers Tube (name and address furnished 
on request). The remarkable results being obtained with 
Myers Tubes are due, largely to the elimination of socket 
with its bunched leads. 


Myers bes 


(practically unbreakable) give you distance with clarity. They add 50% 
to the efficiency of any set by reducing interference. 


See that you get the New Improved Myers. Others are not guaranteed. 
Insist on Myers at your dealers’—otherwise send purchase price and be 
supplied postpaid. 


Two types: Dry Battery and Universal (for storage battery). Write 
for free circuit diagrams. 


EACH, complete with 
$ clips ready to mount EB Myers O. Ltd. 
on your set; no sock- Radio Vacuum Tubes 


ets or other equip- 240 CRAIG STREET, W. 
ment necessary. MONTREAL, CANADA 


Actual Size 
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ernments a few years ago will not apply to 
English officials in Ceylon today. 

Ceylon is excellently favored in the mat. 
ter of varied climate and conditions gen- 
erally for carrying out scientific research 
work of value. It is earnzstly hoped thg 
the existing spirit of active progress will he 
maintained for long, encouraged by th 
“Ceylon Journal of Science,” planned to 
issued shortly under the editorship of Dy 
Joseph Pearson, the Director of the 
Colombo Museum. 


veeevcea cots 08 00041 


: Broadcasting in 
Australia 
(Continued from page 1574) 


Pr 


THE AERIAL AND GROUND 
The aerial is of the cage type and con 
sists of four wires stretched taut and kept 
in position by means of huge brass hoops, 


aa 


which are secured at regular intervals along § 
the wire and to which the wire itself js | 
attached. Special attention has been given | 


to the “earth” system, which is most elabor- § 


ate. No direct contact is made with earth 
but a complicated earth-screen has been 
constructed. This comprises a counterpois 
arrangement, the wire used in connection 
with it being supported by small steel masts 
each carrying heavy insulators and holding 
the earth-screen a distance of about 15 feet 
from the ground. 

A special steel tower, set in concrete, is 
erected near the side of the operating room 
and to this tower the “lead in” from the 
acrial is led and a connection is also made 
with the “lead” from the earth-screen. This 
small tower stands upright against the house 
and from it the various wires are carried by 
heavy insulators to the actual instruments. 

The programs of speech and music, which 
are transmitted in connection with Farmer 
& Company’s service, are provided in elabor- 
ate studios which have been constructed on 
the roof garden of the company’s big re 
tail store in Pitt, Market and George Streets, 
Sydney, and about eight miles from the 
station. A land-line conveys the speech and 
music to Willoughby, where it is trans 
mitted. The studios have been constructed 
at considerable expense from plans aw 
specifications obtained after consultation 
with representatives of broadcasting inter 
ests in all parts of the world. No stow 
has been left unturned to insure the vey 
best results being achieved, and the studio 
have been planned accordingly. 

Constructed in a special manner so ast 
be sound-proof, the town station compris 
a large and a small studio, an instrumetl 
room and a special reception room for tit 
artists. The instrument room adjoins bot 
studios and the operator is able to watch tt 
progress of the concerts being broadcast 
through a special double sound-proof plat 
glass window. Walls and ceilings have be 
draped carefully with thick felt. All doo 
are double and have been constructed @ 
sound-proof principles. 

DELAY REDUCED 

The use of two studios results in thet 
being very little delay, the manager of 
service being able to arrange his artists 8 
one room while another item is actully 
being rendered in the other. A quick chang 
over on the part of the operator results # 
one item following another in rapid suc 
sion. The microphones into which the & 
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HOW MANY STATIONS DO YOU GET ? 


and do you hear them 
“LOUD and CLEAR” 


HEN the fellow from next door comes in and 
wants to tell you about his set, and shows you 
a list of stations that look like a Chinese newspaper, 


what have you got to show? 


next room? 


method, 


The importance of 
amplification 


IN ORDER to hear clearly and distinctly, 
you must be sure that you are using am- 
plifying transformers that amplify the 
sound without distorting it. Amplifica- 
tion is the key to radio—it increases the 
tiny sound waves that reach your set and 
makes them loud enough for you to hear 
and enjoy. 


But it is not enough to amplify the 
sound, you must be sure that in amplify- 
ing it you do not blur it and make 
muffled, unintelligible sounds out of mes- 
sages that should be clear and distinct. 
That is the danger of distortion. 


ACME APPARATUS COMPANY 


Can you sit down and 
tune them in so that they sound as if they were in the 
That’s what thousands of radio owners 
can do who have learned how to get loud and clear 
messages from the far away stations by the Acme 


How to get amplification 


without distortion 


THE Acme engineers have perfected two instruments 
that give you maximum amplification without dis- 
tortion. The Acme R-2 (also R-3 and R-4) Radio Fre- 
quency Transformer builds up the radio energy before 
it reaches your detector. 


This increases your range. 


The Acme A-2 Audio Amplifying Transformer gives 


THE Acme A-2 Transformer 
(shown above) and Acme R-2, 
R-3 and R+4 Radio Frequency 
Transformers sell for $5 each at 
radio and electrical stores. Your 
dealer will be glad to help you. 


Dept. 27 


CAMBRIDGE, MASS. 


you greater volume of sound. It builds 
up the audio energy that leaves your de- 
tector and gives it to you “loud and 
clear.” If you want to get the most out 
of your set, be sure to use Acme Trans- 
formers. 


How to get the best results 


IN orDER to get the best results, send for 
“Amplification Without Distortion’— an in- 
structive and helpful book which not only 
explains exactly how to 
get the best results by 
proper amplification, but 
also contains a number 
of reliable wiring dia- 
grams. It will help you 
build a set. Send the 
coupon with 10 cents 
for your copy. 


ACME. | 


‘for amplification 


ACME APPARATUS COMPANY, 

Dept. 27, Cambridge, Mass., U. S. A. 
Gentlemen: I am enclosing 10 cents (U. S. stamps or 
coin) for a copy of your book, “Amplification without 
distortion.” 


ee 


Cee ee eee denser eeseees 


OUyI 
Balanced/ 
RADIO RECEIVER 


HE sheer weight of overwhelming 
merit has given to the name “Eagle” 
ee in a short time a tremendous signifi- 
carice—the greatest of neutrodyne receivers. 

The secret of the EAGLE’S marked 
superiority is its infinitely fine balance—as 
perfect, as flexible, as dependable as that 
of the carefully trained tight-rope walker 
to whom balance means life itself. 


Guaranteed without reservation. 


Licensed by Independent Radio Manufacturers, Inc., 
under Hazeltine Patent No. 1,450,080, dated 


March 27th, 1923, and other patents pendirg. 


Write for Literature 


SOAR AB 
we NZ OVe 


— 


20 Boyden Place 


le Sie ile _sile_siie sie _sile_siie_siié sile ile 3| 
STANDARD 


of 
EXCELLENCE 


for audio amplification 


With all tubes—In all stages 


Improve 
your set 
with an 
AmerTran 


Send for 
Circular 
No. 1005 


Lago a yt or orchestra is broadcasting, do If you have not used an AmerTran, perfect 
Sar the instruments in their balanced reproduction is as yet unknown to you. 

Can you distinguish one speaker from another Type AF-6: turn ratio 5:1. Price, $7. At 
through his articulation and the tone of his your Dealer’s; or, sent carriage charges collect. 
voice? 


American Transformer Company, 177 Emmet St., Newark, N. J. 
Designers and builders of radio transformers for over 22 years. 
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Write for free catalog illustrating and describing 
Code Instructions 


our complete line of 1500 Good Tools That 1 
GOODELL-PRATT COMPANY dents now licensed mastered” Code. 18° Minutes 
Toolsmiths Hours. Information free. 

Greenfield, Mass., U. S. A. 


Ten word speed 3 
Dodge Radio Shortkut, Dept. N, Mamaroneck, N. Y. 


tists sing are kept in the studios, and th 
sound is “stepped-up” before being carrie 
by telephone wire to the station at Wj, 
loughby. 

A special series of switches enables th 
operator and studio manager to control 
operation of the studio with the utmost sin. 
plicity, and a series of signal lamps is g. 
ranged so as to give full warning to artis 
and staff when the station is in operation, 

One of the greatest achievements by th 
directors of Farmer & Company has been the 
securing of the sole broadcasting rights from 
the largest Australian theatrical organiz. 
tion of the whole of their musical and dra. 
matic productions. For this purpose the foy 
theatres controlled by the organization haye 
been connected by trunk lines with the broad. 
casting studios, and the productions ar 
broadcast as they are produced, direct from 
the theatres. 

In addition, Farmer & Company has ». 
cured the sole rights of the “Sydney Mom. 
ing Herald,” Australia’s principal morning 
newspaper, and the “Evening News,” the 
principal evening newspaper, for broadcast. 
ing purposes. A regular feature of th 
broadcast program will be Stock Exchang 


| quotations and market reports embracing all 


the primary products of the country. The 
Sydney Town Hall, the headquarters of the 


City Municipal Council, has also been con. | 


nected with this broadcast station by a trunk 
line, while arrangements are being made for 
the connection of the New South Wales 
Conservatory of Music, which is controle 
by the state government and is the seat of 
musical education in the Commonwealth, 
Farmer & Company has received many 


| congratulations on its enterprise in estab- 


lishing the station. 


Can American Radio 
Sets Be Sold In 
Great Britain? 

(Continued from page 1575) 


B. B. C. The use of this trade mark was 
only to be authorized by the company to 
British firms applying for membership to 
the B. B. C., paying a certain deposit asa 
token of good faith, and taking at least one 
share in the company. 

To this general rule (which would have 
had the effect of excluding the use of im- 
ported material) there were certain excep- 
tions agreed upon, namely, no stipulation 
was made as to the origin of any outside 
aerial equipment, dry or storage batteries 
which might be used in connection with the 
scheme. Also the exclusive clauses did no! 
cover experimental work i. ¢. they were only 
intended to apply to receiving stations whic: 
were established for the purpose of listening 
to the entertainments broadcast by tt 
B: B: ©. Ri 

The contract was cemented by the issue 0! 
two types of Post Office licenses: | 

(a) The “B. B. C.” license, issued t 
amateurs who wished to receive the B. B.C 
transmissions. 

(b) Constructor’s license, issued to bona 
fide experimenters who were able to sats] 
the Post Office experts as to their technic 
qualifications. The latter for their exper 
ments were to be allowed to use suitable 
apparatus, regardless of its country 
origin. ‘ 

This, in broad outline, is the scheme which 
was put into operation early in 1922. 


OUTCRY IN THE TRADE 


Immediately the terms of the license were 
made known, there was an outcry @ 
electrical trade. A considerable number 4 
smaller manufacturers and dealers nar 


ception to the constitution of the B. B. 


Radio News for May, 19% 


Radio News for May, 1924 


If you closed your eves you'd think 


you were in the Fifth Row Center 


You can hear the softer tones 


LUG in a pair of Murdock Radio Phones—and 
tune-in on New York. You'll think you are 
in the fifth row center at a Broadway musical 


show—at the Symphony Concert, or 
the Opera. Everything is repro- 
duced—the clear notes of the sing- 
er’s voice, the high and the low 
tones of the violin, the saxophone 
of the jazz orchestra. 


Perfect diaphragm adjustment 
the secret 


THE correct seating and clamping of 
the diaphragms are important fac- 
tors in the success of Murdock 
Radio Phones. This adjustment 
keeps the diaphragms in place—and 
prevents distortion. The sensitivity 
of the diaphragms gives natural re- 
production to voice and music. 


Light and comfortable 


THE Murdock weighs only 13 ounces. This ex- 
tremely light weight makes it possible for the 


Built, Not Assembled 


Murdocks are made in a 
single unit, of superior 
moulded insulation. Each 
part is fitted by one process 
into its proper place. They 
are moulded together — as- 
Suring firmness, strength 
and durability. And they 
can’t get out of adjustment, 


same time. 


listen in. 


user to wear these ’phones for hours without 
discomfort. 
exclude outside noises. 


Ear caps are especially designed to 
The improved flat head- 
band is feather-weight, and does not 
bind the head. And there are no 
screws in the band or adjusting rods, 
which means added comfort to the 
wearer. 


Over 1,000,000 Murdocks are in use 
today. Quantity production has en- 
abled us to standardize our price— 
so that when you buy a Murdock 
you are sure of getting the best pos- 
sible value. Get a Murdock today 
and test it out. It is fully guaranted. 


Murdock Multiple Plug Jack 


THis effective plug jack permits the 
use of one to four ’phones at the 
Get one—and let the whole family 


The Murdock Five Tube Neutrodyne Set is now 
ready. See this new type at your dealer’s. 


WM. J. MURDOCK COMPANY 
362 Washington Avenue, Chelsea, Mass. 
Branch Offices: Chicago and San Francisco 


MURDOCK 
RADIO PHONES 


Standard since 1904 


aam==" Mail Coupon for Free Booklet™"""==™ 
WM. J. MURDOCK CO., 
362 Washington Avenue, Cheslea, Mass. 
Gentlemen: Please send me, without obligation, 
your free booklet “The Ears of Radio”—which 
explains the importance of radio ’phones to 
efficient radio reception. 
A ret yads eo GEN SOM AS Sas + CAS ee aaa 
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All You Want to Know 
about RADIO 


Here is a Radio information mine. It can’t grow old nor 
out-of-date. It grows with new Radio discoveries. It is 
in loose leaf form and every purchaser is a registered 
owner. Every month, by mail, you get in printed, finely 
illustrated, punched pages every new fact concerning 
Radio without extra charge. You buy the book once. 


LEFA 


was written by Dr. J. H. Dellinger and L. E. Whittemore, 
Chiefs of the Radio Laboratory, U. S. Bureau of Stand- 
ards, Washington, D. C. You simply insert the pages 
instantly and easily in the handy pocket size, flexible 
bound Lefax Handbook. 


PERPETUAL 
RADIO HANDBOOK 


It is finely, accurately illustrated. It has linen index tabs. 

It is clearly, cleanly printed. It gives a full list of broad- 

casting stations with full information about them—and 

new ones as they are established. Lefax is a reference 

a instruction book that takes all the mystery out of 
dio. 


Ordinary Radio guides become obsolete rapidly. Radio is 
developing every day. Only Lefax develops with it. The 
best way to keep up is to own Lefax and get the added 
facts every month by mail. See it, examine it, buy it 
from your Radio supply house, your stationer or book- 
seller. 


Lefax, Incorporated, Publishers 
147 South Ninth St., Philadelphia 


NOW You Can Buy the 


BRACH 


COMPLETE RADIO 
ANTENNA SETS 


Ten Parts In One Purchase 


No more guessing—no more doubting, 
when you go to buy what you need for 
an aerial antenna. 


Here’s the “whole works’—the set our 
radio engineers have selected. Nothing is 
omitted — everything is of maximum 
strength and high insulation—conforming 
to requirements of National Board of Fire 
Underwriters. 


Sets 
Include the 
Famous BRACH 
ARRESTER 

Full, easily followed, directions with each set. No questions to ask. 


Radio Dealers Everywhere Can Supply Them 
L. S. BRACH MFG. CO., Newark, New Jersey 


Protects your fire insurance 


Operate your radio from your 
lamp socket with a 


Gould Unipower Battery 


For complete information address 


GOULD STORAGE BATTERY CO., 
30 East 42nd Stree. 


REMLER 


Apparatus Radiates Quality 
REMLER RADIO MFG. CO. 


$0 Chureh St. 
New York 


Home Office 
182 Second St. 


154 W. Lake St. 
San Francisco Chieage 


New York 
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They pointed out that while its memberg: 
was, theoretically, open to any genuine Brit 
ish manufacturer, in practice the contro] of 
the enterprise was vested in six large firm, 
The company is governed by a board ¢; 
nine directors, six of whom are, under the 
Articles of Association, permanent Nominess 
of the six firms in question. The seven 
the Chairman, was to be the nominee oj 
these six firms acting jointly. This ej 
only two seats on the Board for the repre. 
sentatives of other firms, though the latte 
seemed likely to run to many hundreds, |; 
addition to this it was pointed out that oj 
the nominal share capital, £100,000, £60,0) 
was underwritten in advance by these “Big 
Six” (as they came to be called). Thi 
means if a poll were demanded on any que. 
tion of policy, the deciding voice rests with 
the “Big Six.” There were other minor 
objections to the contract, but the ones | 
have mentioned were the pivot of the con. 
troversy—which became very heated toward 
the middle of the year. i 

Meanwhile there had been two changes jy 
the office of Postmaster-General, and whe 
Sir William Joynson-Hicks succeeded M; 


contract drafted by Mr. Xellaway), the 


tion, with the support of other bodies, su. 
sary to hold an investigation. 


mittee, under the chairmanship of Si 
Frederick Sykes, to report upon this particu. 
lar matter and also to make recommendation 
regarding the whole problem of futur 
broadcasting. The contract already mat 
with the B. B. C. was understood to 
binding until the end of 1924, 


THE SYKES’ REPORT 


a great deal of evidence and presented : 
report which was published in the fall oi 
the year. On most points this report upheli 
the contentions of the opponents of the orig- 
inal contract, but it was recognized that the 
hands of the Post Office were somewhat tie/ 
by virtue of the fact that a legal contrac 
had been ratified. Nevertheless it wa 
recognized that the objectors had a legit: 
mate grievance in so far as the effect of th 
contract was to debar the public from the 
use of imported overseas apparatus spo 
whose importation Parliament had placed » 
embargo whatever. It was argued that in 
principle it was thoroughly bad for a single 
Government Department to issue regulations 
which ran counter to the fiscal policy of the 
country as submitted by the House of Com 
mons. 

When the report appeared, the Postmaster 
General issued with it a memorandum ¢ 
fining the new policy. In certain mmm 
respects he agreed to adopt forthwith th 
recommendation that bona fide radio dealer 
were to be admitted to the B. B. C. as we 
as manufacturers, and certain alteration 
were agreed upon in respect of the Articks 
of Association of the Company. But, tt 
garding the question of imports, no alters 
tion was made except the issue of an salenm 
license, to retrospectively cover those uses 
who had purchased foreign apparatus 
component parts during the ‘months when 
the controversy had been raging. 


THE PRESENT RESTRICTIONS 


This brings us to the present positit 
If the question is asked: “Can. Amer 
radio apparatus enter Great Britain and a 
a market?” the answer must be (a) there 
no barrier against its entry at British por 
and (b) its salability must depend upot 
general attitude of the ordinary private aye! 
to the regulations issued by the Post 

These regulations require that any pes? 


who applies for a license to use rece 


Neville Chamberlain (who had signed the f 
Electrical Importers’ and Traders’ Associa. | 
ceeded in convincing him that it was neces. | 


; ) t He, there. © 
fore, appointed a strong independent com- © 


Sir Frederick Sykes’ Committee receive: f 
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The Superdyne Radio 
Frequency Receiver 
Armstrong circuit, 

licensed under patent 

1,113,149 

Employing a new radio 
principle, the Superdyne 
with four tubes equals or 
surpasses the range and 
volume of six-tube sets. 
Great for loud speaker 
reception of distant sta- 
tions. An outdoor aerial 
is optional; an indoor 
aerial works perfectly. 
Splendid tone. Priced 
lower than you might 
expect! 


Write for Special Folder 
o. 11- 


| If you wonder 


which is best 


O MANY claims! So many differ- 

ent radio sets! It is confusing 
. . » and yet, in radio as in older 
industries, you can quickly name the 
leaders whose reputation rests firmly 
on the rock of sustained QUALITY. 
It invariably takes years to lay this 
solid foundation. Even as long as the 
thirteen years that Tuska has been a 
noted name that identifies fine radio 
apparatus. 


Tuska Radio is built by New Eng- 
landers trained in fine mechanical 
skill. From the creative laboratory 
where the Superdyne and other great 
radio contributions were born, down 
to the final searching inspection; from 
the President to the nimblest as- 
sembler, every worker on Tuska Radio 
takes pride in helping produce one of 
the world’s best receivers. Ability! 
Experience! Integrity! With these 
materials we build Tuska Radio—for 
lasting satisfaction. 


You are safe in buying Tuska Radio, 
whether you can only spend $35 for a 
one-bulb set, or four times that. 
Tuska Radio will give you years of 
trouble-free radio entertainment. Have 
no fear that the Tuska you buy this 
year will soon be obsolete. Tuska 
Radios ten years old are still efficient 


and serviceable, as yours will be years 
from now. 


THE C. D. TUSKA CO. 
Hartford, Conn. 


TUSKG RaGDIO 


Hears 43 stations in summer 


In a few weeks last summer, Mr. 
Peter Ditges, Jr., of Paterson, N. J., 
received 43 stations, and compiled 
a log of 11,000 miles. He used a 
Tuska No. 225. His record was 
equaled by other Tuska owners. 


& 


Michigan hears Honolulu 


“On Saturday night my Tuska 
and I picked up Station KGU, 
Honolulu Advertiser, and listened 
to them for an hour through my 
loud speaker. It was wonderful! 


E. A. PHILLIPS, 
Durand, Michigan.” 


ZUSKA 


TRADE MARK 


REGUS PAT OFF 


RADI 


1636 


<< 


TT 


g 
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Barkelew Four-Phone Plug _ 


PATENTS PENDING 


Connects one to four head sets and all in series to any 
radio set employing standard telephone jacks. 


Cat. No. 616 


Price $1.50 


It adds to the appearance of any set. With all phone 
tips adjusted, the diameter is but 114 inches. 
Improvements in the 1924 model make it 
the most reliable buy on the 
radio market. 


CHICAGO, ILL. : ms |R2 SIL BW SAN FRANCISCO. 


5S 


50 


-Cuisronw Sr. & 


72 Fremont Sr. 


NEW YORK ELECTRIC MANUFACTURING CO, LOS ANGELES 


CHurcn Sr. MIDDLE TOWN.— OHIO. 4/1 S. Main, ST. 


“KILLS YOUR REFLEX TROUBLES” 


ALL METALCOVER 
KEEP SUN 


be TURNS&#S 
EMOVABLE 


SPECIALLY ADAPTED 
FOR REFLEX WORK 


“Lincoln” Enclosed Fixed Adjustable Detector 


And now you, too, can get it—the wonderful detector which 
has created a sensation. Thousands in use already. Fully 
tested — guaranteed for one year — Price only $2.00. If your 
dealer hasn’t it, write us—today. Mention this advertisement. 
Jobbers, dealers, agents: Fans demand this remarkable appli- 
ance. Wire or write for our worthwhile proposition. Address 
Dept. E. 


LINCOLN MANUFACTURING CO. 
LOS ANGELES, CALIF. 
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| apparatus (except the experimenter) myg 


sign an agreement that he will “not know. 
ingly use” any component parts that haye 
been manufactured outside of Great Britaiy 
and Northern Ireland. No doubt, by ‘ 
very large number of licensees, this under. 
taking is being carried out, not only in the 
letter but in the spirit. Unfortunately, hoy. 
ever, it leaves room for evasion where the 
apparatus does not bear any indication of js 
country of origin, and where both dealer 
and purchaser are silent on the subject a 
the time of their transaction. The buyer 
then maintains that he does not know the 
origin of the apparatus and, therefore, he js 
not knowingly using foreign materials, 

No one can pretend that this is a satis. 
factory situation. Every business may 
knows that, where foreign parts of good 
quality and reasonable price are available ip 
a market, regulations such as I have owt 
lined will never prevent their finding py. 
chasers. This explains what to many of oy 
overseas friends have been an enigma, i, ¢ 
why it is, although foreign parts are sup- 
posed to be barred, they are, nevertheless 
coming into Great Britain in considerable 
quantities. 

To avoid misunderstanding, I wish to make 
it plain that I am making no attack upon the 
B. B. C., nor am I challenging the reason 
ableness of the demand which many of it 
members have made to be safeguarded. All 
I am pointing out is that their demand ha 
been met in a way which, unfortunately for 
everybody concerned, offers no real safe. 
guard, but leaves the trade to bear the kind 
of burden which is most embarrassing to 
business men, the burden of uncertainty, 

For the American exporter, the position 
may be summed up as follows: (a) Heis 
finding, and will continue to find, among 
genuine experimenters in Great Britain, a 
demand for radio goods which are of good 
quality. The number of these experimenters 
is considerable. (b) So far as the amateurs 
are concerned he will find that the British 
importing agents are somewhat nervous in 
making contracts until, as months go by, 
they get some clearer idea as to the extent 
to which the goods are salable to the whole- 
sale and retail trades in this country. 


AFTER 1924? 


With regard to the future, the probable 
trend of events after the end of 1924 isa 
little obscure. The Postmaster-General has 
in point of fact agreed to extend the B. B.C. 
contract for a further period of two years 
i. e. to the end of 1926, but he reserves to 
himself the right to review certain of th 
license conditions. Therefore, it is quite 
possible that the import regulations may k 


East 
Pittsburgh, 
Pa. 


Same Day Shipments 


Wholesale 
(OD Radio 


Nextdoor Equipment 
KDKA 


Add to the appearance and 


ture, knocked down, prepaid. 
Easily assembled by anyone. 


RADIO HORN 


Let the whole family listen to the music. 

value of your set. Mail a 

dollar bill for horn like pic- {00 
etal 


FOX MFG. COMPANY, DEPT. B 
247 So. Broadway, Los Angeles, Cal. 


modified after next January. It is rathe 
too early to predict probable changes. 
Last year there was a great deal of crit: 
cism on the quality of the B. B. C. enter 
tainments. Everybody agrees that the com 
pany is to be congratulated on the progres 
since made, and it is as well known 9 
America as it is in this country that greé 
success had attended the efforts of tt 
B. B. C. enterprise on the technical side. 
The electrical trade here is naturally gratt 
ful to the promoters of this enterprise, whi 
| has been responsible for a considerable 
| revival in the trade at a time when Its 
| threatened with prolonged depression. _ 
At the same time it must be recognize! 
that there is a clear distinction in prinapy 
as well as in practice between the rights “ 
transmission, which obviously must be su 
ject to some centralized authority, and of ; 
other hand the right to control conditions 0! 
the manufacture and the sale of receivit 
apparatus. It is this latter aspect of 
question which for the moment mainly co 
cerns the trade, and it is to this aspect that 
I have addressed my observations. 
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Makes any ‘ Practically 
Set | No Dielectric 
Better Losses 


ce) 


INDUCTANCE TUNING 
With Your Set 


is possible only with AMRAD Basketballs. Use them for greater 
range and volume, greater tone and extreme selectivity. Get that 
peak voltage (now possible for the first time) on the grid of your 
detector, by using the great scientific principle of INDUCTANCE 


TUNING. 
ONLY $3.75 


Basketballs are now available to everyone—both Variometers 
and Couplers. Makes any set better, yet one of the most 
inexpensive things you can buy. 


Write today for Bulletin V describing 
the Basketball. 


HOW TO PURCHASE 


Order from your local dealer. If you are not 
located near a dealer, or he can’t sup- 

ply you promptly, send remittance 
direct with full information, 


Department N, Medford Hillside, Mass. 


you. 


This organization was one of 
the pioneer wholesale distribu- 
tors of radio equipment. They 
have seen hundreds of retail- 
ers come and go,——they know 
from experience ‘‘what and 
when and how’ dealers can 
best sell radio supplies and 
enjoy a satisfactory margin of 
profit. 


HOMMEL distributes only 
recognized nationally adver- 
tised apparatus that is guar- 
anteed by the manufacturer,— 
their deaier discounts are 
very liberal,—their stocks are 
always ample to take care of 
any requirement,—they whole- 
sale exclusively and do not 
compete with dealers by re- 
tailing. 


HOMMEL’S Dealer Service Department is maintained for your benefit,—their experience and advice will prove 
helpful to you in many ways, and this service is cheerfully given any time without charge. 

Get im touch with us to-day, write for the new HOMMEL encyclopedia 246-S—profit by 
HOMMEL’S experience—it is paying hundreds of other dealers—why not you? 


530-534 FERNANDO SI. —— av ——— PITTSBURGH, PENNA 


—— 199 NECESSITIES 
“WILMINGTON | | | wise 9 $00se key ccc 
FIBRE” WIMCO 199 ADAPTER 
Sheets, Rods Washers, Etc Send for free literature. 
—<— 


Jobbers’ Inquiries sollcited. 
Wilmington Fibre Specialty Co. Wilmington, Del. THE WIRELESS MFG. CO., Canton, Ohio 
Branch Offices *‘Everywhere"” 


MANUFACTURERS—DISTRIBUTORS 
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Double Anslo French 


Broadcasting 
(Continued from page 1577) 


aveavonseneanananinateneninieee) 


connected with Radiola’s station at Levallois 
enabled the whole of France to hear the 
same musical selections and addresses. The 
principal speaker of the evening was Gen- 
eral Anthoine, President of the Compagnie 
Francaise de Radiophonie. 

Captain Lewis made a short and grace. 
ful reply to the General’s greeting on be 
half of the British Broadcasting Company 
and the large body of British amateurs, 

These friendly interchanges were followed 
by the singing of “God Save the King” and 
“The Marseillaise.” The performance closed 
with a good-night message from the Gay 
City. At the close I was privileged to hear 
the conversation which took place by 
trunk line to London between General An- 
thoine and Mr. Litt, the Controller of the 
3ritish Broadcasting Company. The whole 
program had been received without difficulty 
and broadcast with great success by the 
company’s stations; the furthest one south 
is situated at Bournemouth and the furthest 
north at Aberdeen. Every amateur in Eng- 
land was able to hear the General’s rousing 
speech. The unqualified success of this es- 
say marked a decided advance in broadcast- 
ing. 

It is to be hoped that before long a Lon- 
don program will be heard by the French 
amateurs on their own wave-length. Besides 
an exchange of friendly greetings, such an 
arrangement would be of considerable artis- 
tic value, as the French and British musical 
programs differ very largely in character, 
and both nations would benefit by the ex- 
change. At the same time, since the mechan- 
ical difficulties are not insuperable, an ex- 
change of programs between the Irish and 
3ritish broadcasting companies would be of 
the greatest interest. The inhabitants of 
troubled Erin, now that peace has at last 
been established, might, by such a method, 
come to think a little more kindly of the 
Sassenach, and the English might be induced 
to forget the past and think well of their 
neighbor. 


TO 


Radio in Germany 
(Continued from page 1577) 
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This converter unit works 220 volts on the 
primary side and generates a current of 36 


volts and 28 amperes. This is one K.W, 
and the tubes only require 16 to 17 amperes 
at 16 volts or about 500 watts. The gener- 
ator is directly excited from the power line. 
Chokes are provided in order to keep the 
filament voltage as steady as possible, The 
correct voltage is measured with a volt- 
meter which can be switched to either tube. 
A rheostat is in parallel with one of the 
tubes for current control. i 
The plate current is generated by a unt 
consisting of a 4-K.W. D.C. motor coupled 
to a 3-K.W. A.C. generator of 150 volts 
and 1,000 cycles. The A.C. is stepped up ™ 
a transformer to 3,500 volts, and then rectl- 
fied with a gas rectifier. This produces a 
D.C. of 3,000 volts at 1 ampere. | ° 
The rectifier is built with a calcium oxide 
cathode. The heating energy for this catix 
ode is also furnished by the 3 K.W. AC. 
generator. Trouble is being experienced in 
the elimination of the generator hum. 
The rectifier can be obsei ved through 4 
peephole. As soon as the rectifier cathode 1s 
glowing yellow, the voltage may be appl 
to the transformer. In order to prevent 4 
heavy current surge, a rheostat, 1S provi 
in the transformer primary circuit. I 
positive side of the rectifier is connected with 
both plates. Iron core choke coils and a 
high frequency choke coil are provided. 


Mehta oo Satis 


4h fesse @bpe 


i 
$ 
e 
e 


Radio News for May, 1924 


No Circuits Equal ‘These 


In Range, Purity, Volume! 
= 


range, selectivity 


and volume are positively 
assured through Erla — 
frequency transformers. 

flex and cascade types. $5 


Erla condensers alone bear 
the words “tested capacity’ 
on their labels, guarantee- 
ing superior accuracy at no 
entra cost. 35c to 75c ea. 


Extreme sensitiveness and 
perfect stability of Erla 
fixed crystal rectifiers meet 
every requirement of re- 
flex operation. List, $1 


Exclusive features of Erla 
sockets are now available 

in a as well as standard 
ality and workman- 


iventaeal led. 65cand 75¢ 


Famous Erla Duo-Reflex Circuits 
Tube for Tube, the Most Powerful Ever Built 


IME serves only to emphasize the superiority of Erla 
Duo-Reflex Circuits—tube for tube, the most power- 
ful circuits ever built. 


An Erla circuit introduced efficient one-tube loud speaker 
reception, and still stands unsurpassed. So too, Erla two 
and three-tube circuits remain unchallenged in range, 
selectivity and volume, outstripping four and five tubes 
otherwise employed. 


Even in minor phases of operation, Erla superiority is 
pronounced. Control is positively fool proof, eliminating 
body effects, reradiation and distortion, while stability is 
so complete that every station is heard invariably with 
the same dial setting. 


Underlying the efficiency of these circuits, and the main- 
spring of their success, are Erla radio and audio trans- 
formers. Through synchronizing perfectly received radio, 
reflexed radio and reflexed audio frequency currents, they 
enable vacuum tubes to do triple duty, multiplying 
amplification without flaw. 


Equally indispensible to maximum sensitiveness, stability 
and ease of operation are Erla Selectoformer, Erla fixed 
crystal rectifier and Erla tested capacity condensers, 
meeting completely the exacting requirements of reflex 
work, supreme test of radio apparatus design. 


For complete information, ask your dealer for Erla Bul- 
letin No. 20; or write, giving your dealer‘s name. 


Electrical Research Laboratories 
Dept. C. 2500 Cottage Grove Ave., Chicago 


ALA 


Erla Selectoformer betters 
coupling between any an- 
tenna and any receiver, with 
resultant increase in ran 3 
and selectivity. List, 


erior quality of Erla 

io tranformers. stands 
leases revealed in their 
ability to amplify three 
stages without flaw. 


PATENTS 
PENDING 


Erla connectors speed up 
and simplify assembly of 
radio apparatus, besides 
avoiding danger of injury 
to costly parts. 3c to 5c 


1640 


Na-ald No. 499 


vald De Luxe 


Naald Small Space Noaid No. 411 


No. 401 


Cross Section 
De Luxe Socket 


No. 400 


ITS THE CONTACT 
THAT COUNTS 


Na-ald Sockets embody features which insure dependable contact 
under all conditions, a fact which makes them leaders among radio 
sockets. Each contact strip in Na-ald Sockets is either of a wiping 
nature, or it maintains contact over a broad surface. It is so designed 
that strong and permanent tension is assured, no matter how much 
the terminals in the tube vary, or how often the tube may be removed. 
All Na-ald Sockets are moulded of Bakelite with uniform cross- 
section and cure. These, together with other engineering features, 
make it possible to secure full efficiency from tubes. Na-ald Sockets 
cost no more than ordinary sockets. Volume of sales and straight 
line production methods make this high quality and low cost possible. 
Na-ald Small Space Sockets sell at 35c, or 3 for $1.00. Na-ald No. 
499 is priced at 50c. All other sockets are priced at 75c. 

Send 15¢ or cover of Na-ald carton for 

copy of new booklet, “What to Build?” 


ALDEN MANUFACTURING COMPANY 
DEPT. K 52 WILLOW STREET SPRINGFIELD, MASS. 


The upper section for Radio 
Machine is 1234 in. high in- 
side. 
framed-in panel provides a 
convenient table and arm 
rest when open. 

Center book section is 9% in. 


high and Battery 
section is 1114 in. 
high inside. 
Outside length 
34% in., height 
48 in. 

Inside length 
32% in., depth 
10% in. 


Made in Quartered Oak, Birch Mahogany and Genuine Mahogany. 


THE Gunn FURNITURE COMPANY, - GRAND RAPIDS, MICHIGAN 


Radio Equipment 
Concealed and 
Free from Dust 
when Compart- 
ments are closed. 


The drop lid with 


Dealers Everywhere---Ilf anable to locate the Gunn Dealer in your town, write us. 


BRANCH OFFICES: 11€£. 36th St., New York - 312 W. 10th St., Los Angeles 


hi RADIO ht 


Complete Stock—Both Sets and Parts— 


129 Camp Street 


ARRL Emblem Added if Requested 
MONEY REFUNDED if Not Satished 


All Makes Eigh aualig 100s 16; bub 82.8) 
ROSE RADIO SUPPLY §- canto cont Sate per cord. 
rite 


N Orleans, La. Write for INDIVIDUAL Radio Stationery and les and 

or 
ged 2 Bend exter wilh onsch or qomy order tetany OW. 
RAD Dept. 25 Mendota, Ilinois 


Send 10c for latest catalog 
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The plate voltage is 2,500 volts, the plate 
current about .6 ampere, which is equal to 
1.5 K.W. The antenna current is about § 
amperes. The antenna resistance is egtj. 
mated to be between 15 and 20 ohms s0 tha 
the antenna output would be about .4 to 5 
K.W. If it is found necessary to increag 
the antenna current this will be effected by 
increasing the plate voltage to 3,000. The 
plate current would then be about 8 to 1 
ampere, the tube output, therefore, aboy 
24 to 3 K.W., the antenna current about 
8 to 9 amperes, or the antenna output about 
1 to 16 K.W. It seems as if a 5-ampere 
radiation is sufficient. 

The studio itself is two stories lower than 
the transmitting room. Ordinary carbon 
microphones are used to pick up the sound 
waves and deliver them through a lead jn. 
sulated cable to an amplifier in the trans. 
mitting room. The amplifier tubes work 
with 440 volts on the plate, which is taken 
direct from the power line. The whol 
amplifying unit is housed in a completely 
closed iron plate box. 

Transmitting hours are from 8 to 9 
o'clock each day. Experiments are still 
being conducted to find the most favor. 
able transmitting conditions. The station has 
been heard all over Germany and in the sur- 
rounding countries. It is significant that 
the majority of the German listeners-in, who 
wrote to the station after having picked up 
the music, did not care to sign their letters 
with either name or address. This is the 
best proof that there are more unlicensed 
sets than licensed ones and probably this 
will hardly change as long as the present 
regulations are in force. 


RADIO AT THE RECENT LEIPZIG FALL 
FAIR, 1923 


The Leipzig semi-annual merchandising 
fair is the most important one in Germany, 
At the recent Fall Fair approximately 3§ 
manufacturers of radio sets and parts ex- 
hibited their goods. A certain improvement 
in the quality of material and workmanship 
was noticeable, although some smaller firms 
exhibited inferior goods. 

The prices were no lower than similar 
American or English sets. No sales were 
transacted with inland buyers or jobbers on 
account of the prohibition of amateur radio 
activities. Foreign buyers were not in evi- 
dence anywhere, so the few orders which 
were placed were evidently given by ex- 
porters. 

Spare parts were featured most. Crystal 
sets were abundant, some were of pocket size 
and neat workmanship. There was an ab- 
sence of good one-tube receivers. Also, 
there were very few sets using reflex cir- 
cuits. Sets with regeneration were also very 
scarce, as patents for Germany are held by 
one concern and no licenses are issued to 
other manufacturing concerns. 

Most firms showed four-tube receivers; 
these were mostly one radio, detector, and 
two stages of audio frequency amplification. 
Several manufacturers showed radio play- 
boxes consisting of all single parts necessary 
for quite a number of different circutts, 
which can be hooked up at will and exper 
mented with. The price for these, however, 
was very high. Several loud speakers were 
shown, but the general result was not satis 
fying with regard to their clear tone quali- 
ties. 

Considerable attention among experts was 
attracted by a four-tube receiving set, using 
honeycomb coils for tuning. According to 
rather vague descriptions offered by, 
manufacturers and in the press, the princ- 
ple embodied in this apparatus seems to be 
very similar to the Neutrodyne circuit i 
vented and perfected by Professor Hazel- 
tine. It is stated that no regeneration 
used in the set and that any self-oscillations 
are suppressed. 

How and where does the German amateur 
buy his radio sets? Looks like an inn 
question, doesn’t it? 
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RADI 


R. G. 
Only standard brands in original 


AT NEW YORK 
PRICES 
Via Daily Parcel Post 


The Prices Quoted Below Deliver Goods to Your Door 


REFERENCES; 
Duns, Bradstreet, Corn Exchange Bank, N. Y. City. No salvaged goods handled. 


packing, ‘which bears our and the manufacturers’ 


guarantee. Due to our tremendous output we can undersell any of our competitors. 
Send your order in today and insure prompt delivery. 


HOW TO ORDER—Write your order plainly; state number, description and price of 
items wanted. Send Post Office or Express Money Order, personal check or bank draft. 


156 5 Ww. D. 1i * ‘Adapter fits 
tube and any 


VACUUM TUBES 
Standard brand Radio Corp. 
tubes. me kA a new. 


ea. $4.79 
01lAea 4.79 
4.79 


Seee cet s 


16 Modern Audio 10- 1 


AUDIO FREQUENCY TRANSFORMERS 

ollowing transformers are 
a standard makes, and 
Produce very efficient results. 
Dietzen 3 to 1 Ratio 
Dietzen 5 to 1 Ratio 
Dietzen 10 to 1 Ratio 3.95 


3.95 
3.95 


3.95 


INDOOR LOOP 
AERIAL 


376 Can be as- 
sembled by any- 
one in five min- 
utes, all wood 
parts, wire and 
binding posts in- 
cluded, complete 
while quanti- 

ty lasts ....790 


instrument. 
lengths 
from 250 meters to800 meters. 
Table or Panel Mounting. 


a VARIABLE Soh LEAK 
ND GRID CONDENSER 
Lowest pool cur- 
rent increases battery 
life; eliminate howl- 


zero to 5 meg- 


jt 02 Freshman Vari- 


0.65 
4103 Freshman Variable Grid Leak = 


“se norigaad te fo RHEOSTATS 
te 


0.49 


}107—100 ohm Poten- 
eter 


Turns Cat. No. Price 
25 20 $0.4 


202 45 

03 50 
204 55 
205 -70 


inding Posts. 
inding Posts 2for .05 
Yo. 18 Annunciated Wire half 

coi saat as"? -39 
ord W 

20 ft. Extension Cord with tips 1.95 
» Porcelain.... .05 
lin lead-in’ In- 


~ 
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BUILD YOU 
COCKADAY ‘¢ ¢incurt 
Consisting of 
Cockaday 4 circuit tuner and 7 pigtail 


connection: 


Dials, 3 i 


Rheostat 
Switch Lever 


Switch Points 


Jack 
Wiring Diagram and Instructions 


J178 - - 


R OWN SET 


-0005 Variable Condensers 


Grid Leak “and Condenser 


Marked Binding Posts 


Our Price $9.85 


you. 
is 


DIETZEN SUPER HEAD SET 


Ji81 2200 ohms $2.95 
Reg. Price $5 per pair. 
Since we are wholesale 
distributors for this 
wonderful 
pass this bargain on to 
The Tone quality 
of unusual volume. 
These phones 
used as a loud speaker 
unit. Sold with a money 
back guarantee if not 
satisfactory. 
3134 Brandes Superior ceccdcescocsinae 
J135 Dictograph ... 6 


ic - 10.50 
139 Seca Navy type 3000 ohms 4.95 
List price ,,. 8.00 


headset 


J91—7x18 
392—7x21 
J93—7x24 


HARD RUBBER PANELS 


panel on the market. 


ish; cut in the follow- 


price. 
wave lengths. 


FISHER WOODEN 
VARIOMETERS 
597 Price . 
Areal high grade 
job at extremely 
Takes in all 


- $3.45 


REINARTZ {icv 

COMPLETE 
Consisting of 

Reinartz Coil and 16 pigtail connections 

3 in. Dials 

-0005 Variable Condenser 

Socket 

Vernier Rheostat 


Base 

Marked” Winding Posts 

Ft. Bus Bar 

Grid Condenser 

doz. Switch Points and stops 
Wiring Diagram and Instructions 


J-179 - + Our Price $10.85 


DOUBLE PHONOGRAPH ATTACHMENT 
This attach- 
ment fits all 
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any headset. 

It converts 

your phono- 

graph into a 

loud speaker. 

3132 Double attachment .......... $0.85 
3180 Single attachment fits any single 
phone unit to be used on phonograph .49 


WAVE TRAP 
Simplifies tuning. 
Eliminates interfer- 
ing stations, there- 
by improving the 
selectivity of your 
set. Selects between 
conflicting _ stations. 
Special while 
quantity lasts. 

395 Each. .$4.95 


BAKELITE TUBE SOCKETS 
Moulded of brown bakelite; 
Binding Post Connections. 
j99 Brandert Type for 201A 
301A Ww. D.12 «4... am 

= 


490 
jot We W.D.11, Cll 49¢ 


RADIO SOLDERING IRON 


Indispensable for the man who builds his 


rr ESAS EEO Ree 1.95 


AMPLITONE 
LOUD SPEAKERS 


Make a loud speaker of your 
headphone. This speaker will 
give efficient results 


o 
phones; highly nickel plated; 
18 inches high. 


MOET sven aot siscas 


These _ condensers 
are made of heavy 
aluminum plates, 
high grade bake- 


112—3 Plate 


Mfd. 
i 13—43 Plate .00i Mfd. :: 


oF 
rag 
8 


BNG 
Don-oon 
Taanwo ce 


Naw= 
Neowwe 


VERNIER VARIABLE CONDENSERS 
— the same as 


i14—14 Plate Ver- 
nier with knob and 
Ms dais aruiaidiea aes $2.95 
J115—26 Plate Ver- 
nier with knob and 

| ER Sei 
1116-43 Plate Ver- 
nier with knob and 
dial 


America’s Greatest Radio Mail Order House 
ELEVEN NEW YORK STORES 


71 Cortlandt St. 


New York, N. Y. 


Send {0c for our big catalog containing hundreds of Radio bargains. We will 
send FREE with every catalog, a 62-page book the A B C of Radic, written in 
clear simple terms, by a nationally known radio expert. 


RADIO Rb agonal 
Highest grade 
any piano finish Cable 
nets. Hinged top. These 
cabinets are being sold 
at less than one-half 
regular value, 


3 Cabinet; a size 7”’x12”., 

9 Cabinet ; panel size 7”x14”, 

0 Cabinet; panel size 7”x18”, 

{ Cabinet ; panel size 7x21”, 

+P same Cabinet; 1 ae size 7”x24”, 
“<5 


RADIO FREQUENCY TRANSFORMERS 


470 Tri-coil for 201A or 
SOEA. TUNG: 6 6.0.5 6.0:0:5 “ir 


and 12 tubes......... 


4.6 
J218 Rasla Reflex ... 


gree Coupler 


VARIOCOUPLER 
J77 High grade 180 De- 


Bakelite tubing wound 
with green silk wire. 
| ae: $2. 
J78 Variometer same spe- 
cifications ....... 2.45 


PLATE CIRCUIT “B” BATTERIES 


The highest grade of 
battery made at prices 
lower than they ever 


um 

2—22% Volt Large ia eed nee 
J83—45 Volt Medium........... 
184—45 Oe, SUMO 6 <a0 0.08 cco os 
385—45 Volt Extra Large........ 3.5 
J86—360 hr. 1% Volt twin double 
amy “A” Battery... ccccce eccceee 


Eintst.€<0U 


JACKS AND PLUGS 


Jacks are polished nickel constructed with 


pure silver contacts. 

3118 One Spring open circuit. 
J1t9 Two Spring closed circuit. 
J120 Round plug as illustrated. 


AERIAL WIRE 


rs t. COMl. wc ccccoces 


1 
‘ 
Ground Wire Rubber Covered wes 
> 
5 


(INSULATORS 


These are very strong ———_ 
type insulato: 


5158 Moulded “insulator shown ays 


above ..ccccccee eeccccces 


00 ft. solid copperweld wire wool 
7 Stree 166 Mo. oo ccscccces 


5 
O ft. Coll... .ccccccccccccce 85 


J125—Dictogrand Loud Speaker. 
duces Arey naturally. Formerly $28" 50. 


Now 
126 Magnavox new type Ml. 
3127 Music Master ......... 
3128 Brandes Table “Talker. 
3129 Magnavox R. 3 

3130 Dietzen Speaker 


J131 Adjustable siamemeniibe: Unit. 
The above prices delivered to your door, 
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We Thank You, Mr. Cockaday, For This Compliment!! 


Cost of Parts: About $150. 


A—inductance coil (see Figure 5); 

B—antenna fixed condenser, .0015 
mfd. (Any standard make of 
high-voltage mica condenser can 
be used in place of the home- 
made one); 

C—grid condenser, .0008 mfd. (Not 


critical, a .0005 mfd. can be 
used); 

D—Ward Leonard resistance, 7,000 
ohms; 


E and F—filament rheostats (resist- 
ance values to suit tubes used); 

G—honeycomb coil, size L200, used 
as a radio-frequency choke; 

H and I—vacuum tubes, either VT-2 
tubes or UV-202 tubes can be 
used; 

J—Acme double-coil iron-core choke, 
1% henries, 150 - milliampere 
carrying capacity; 


How To BuILp 
AN AMATEUR TRANSMITTER 


*By Laurence M. Cockaday, R.E. 


Transmitting Range: About 25 Miles 
HERE ARE THE ITEMS YOU WILL NEED— 


K—Federal paper condenser, No. 
58-B, 2 mfd.; 

L—General Radio hot-wire ammeter, 
scale reading from 0 to 2.5 
amperes (for mounting on front 
of panel); 

M—Century buzzer (H-F); 

N—single-circuit jack (well-insulated 
type); 

O—single-turn modulating loop 
wrapped tightly around induct- 
ance coil A; 

P—composition panel; 

two switch levers; 

eight binding posts; 

twenty switch points and four switch 
stops; 

cabinet; 

Esco 350-volt motor generator; 

DPDT starting switch, 25-ampere 
carrying capacity; 

connection wire, solder, etc. 


TravE “ESCO” marx 
FOR QUALITY 
ELECTRIC SPECIALTY CoO. 


211 SOUTH STREET, STAMFORD, CONN,., U. S. A. 
Pioneers 1n DeveLtopinc HicH VoLTaGE WIRELESS APPARATUS 
*Reprint by permission of ‘Popular Radio’’—March, 1924, Issue. 


can usually be had by using inside Loop. 


stationary aerial. 


price is $190.00. 
mailed on request. 


This is known everywhere as the 
Loud Speaker with the quality tone. 
Not only is the tone natural and 
without mechanical distortion, but 
is sufficiently big in volume to be 
easily heard in a large room or all 
through the house. Comes to you 


“BRISTO 


MOST SIMPLE TO OPERATE 


The set for those who want results with little effort. 
one in the family can quickly learn to operate it because 
technicalities 
Dial does it all. 


DOES NOT INTERFERE WITH YOUR NEIGHBOR 


Other close by reception is not disturbed when you tune 
in with this non-reradiating Receiving Set. 
comfortable sensation of freedom to be able to change from 
one station to another knowing that you will not interfere 
with your neighbor’s receiving. 


CHOICE OF AERIAL OR LOOP 


Where conditions make it difficult to 
install an outside aerial, 
gested sections of cities, good results 
In fact, the directional 
feature of the Loop often brings in stations not possible with a 


Mounted in solid mahogany case with walnut finish, the Bristol 
Single Control Radio Receiver is handsome in appearance. | The 
Bulletin 3013-S describing this set will be 


BRISTOL AUDIOPHONE LOUD SPEAKER 


ready to use—no auxiliary batteries 
are required. 


Made in three models: 

Audiophone Senior...Price $32.50 
Audiophone Junior... Price 
Baby Audiophone. . 


The Bristol Company, Waterbury, Conn. 


SINGLE CONTROL 
RADIO RECEIVER 


Any- 


and guesswork are eliminated—One Control 


It gives you a 


as in con- 


22.50 


..Price 12.50 


ce wee “ 
y “TEarn*50to'83 Week 
we Al work nicer 32 Weeltly/ 
$5 to $10 made daily while taking ff} 
-cost, oy ae ee Fun- 
dio Inst: 


Personal ruction. 
First 4 jobs pay instruction cost. Be 
an expert by MARVELOUS NEW METHOD. 
Pay by installment. Write for details 


A DOWIE.RE. 
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The amateur who has applied for a ra 
ceiving license and who has been lucky 
enough to pass all the bureaucratic license 
issuing formalities finally gets his license 
and may then buy a set. The manufacturers 
and dealers are not allowed to sell any sets 
unless the purchaser shows a license. 

The slow inauguration of broadcasting ip 
Germany has naturally prevented any deal- 
ers from taking the risk of opening stores 
exclusively for radio. The turnover would 
be so slow and the overhead so large that 
profits would be quite out of the question at 
the present. 

The few electrical dealers who were re. 
tailing radio goods before the new law was 
passed were handling former army sets 
which they had bought up after the armis- 
tice in 1918. As a rule the sets were taken 
apart and the single parts sold, although 
this was clearly against the law. 

When broadcasting was officially started, 
the three large trust firms, Telefunken, Huth 
and Lorenz, formed a joint selling organiza. 
tion with salesrooms under the name of 
“Rundfunk G. M. B. H.” They are thus 
their own jobbers, wholesalers and retailers 
surely an ingenious scheme for cutting costs, 
Whether this is very advantageous for the 
buyer or the development of broadcasting 
however, is quite another matter. : 

For about two weeks radio sets have been 
on show in some stores in Berlin. These are 
for the most part luxury shops, selling ex- 
pensive gifts, and patronized only by very 
wealthy buyers. Music stores, handle radio 
sets much the same as phonographs; optical 
stores handle radio as a side line to field 
glasses, cameras and moving picture ma 
chines. 

In some of the stores, small stocks have 
been put in and exhibits made in the win- 
dows. In several others cnly signs appear 
stating that orders will be taken for samples 
on show. 

It is, therefore, more the rule than the 
exception that the amateur buys his sets di- 
rectly from the manufacturers. Far from 
trying to prevent this and establish a regular 
retail business, the manufacturers, in ex- 
traordinary shortsightedness, are even en- 
couraging this policy. 


CAN AMERICAN RADIO SETS BE SOLD 
IN GERMANY? 


Can American radio sets be sold in Ger- 
many? This question can not be answered 
by a plain “Yes” or “No.” Before anybody 
unfamiliar with the peculiar situation m 
Germany can understand it, it is first neces 
sary to go into sotne details about the For- 
eign Trade Control Boards. 

In January, 1919, the Dollar in Berlin was 
being quoted at an average of 8 Marks (In 
1914, 4.20). In November, 1923, the Dollar 
was being quoted at 630 billions of Marks in 
Berlin. Naturally this whole depreciation 
has taken place gradually. 

In 1919 and 1920 the German manufactur- 
| ers who were taking up production after the 
five-year war interruption found that the 
currency depreciation was selling their goods 
for them. German goods were so cheap that 
they flooded quite a number of markets and 
in many instances the result was heavy 
“dumping”. This was possible only on ac- 
count of the lower production costs, the 
lower wages, raw material and prices. 

In order to prevent dumping, the German 
Government, early in 1920, created the “For- 
eign Trade Control Boards”. These offi- 
cial organizations constituted a tremendous 
and bureaucratic control organization for 
imports and exports. They protected 
competitive German industries better thaf 
any high tariff could have protected them. | 

In 1923, German production costs in spite 
of currency depreciation became so great that 
| any control of exports was absolutely super 
fluous and only increased the cost of 
goods, which were already approaching the 
world price level. The whole export com 
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Heavy Bakelite shells of rich brown 
color. Windings of correct guage wire 
and properly proportioned for best 
reception. Large bearings assure 
smooth operation and long life. No 
sliding contacts; rotor connections 
made with special flexible wires, 
through hollow shaft to binding 
posts on stator shell. 


The stops are a partof the stator and rotor and are posi- 


tive. Bakelite especially treated to prevent distributed 
capacity. Arranged for either panel or base mounting. 


VOLUME! 


HE variometer or variocoupler is responsible for the strength of the signals 

received. Therefore, the size, shape, gauge of wire and number of turns in the 
Kellogg variometers and variocouplers are the result of exhaustive tests for equip- 
ment that will give the best radio reception. 


Therefore, it is to your advantage to demand Kellogg variometers and vario- 
couplers and know that you will receive better reception, resulting in maximum 
entertainment, and value from your radio set. 


If your dealer does not handle Kellogg, communicate direct with us. 


KELLOGG SWITCHBOARD & SUPPLY CO. 


1066 West cAdams Street, Chicago 
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If it does, you need a C R L Non- 
Inductive Potentiometer to bias the 
grids of your radio frequency amplifiers. 

Just shunt the potentiometer across 
your “A” Battery as shown in the ac- 
companying diagram, and then connect 
the grid return for the first radio stage 
to the sliding contact (middle binding 
post). For additional radio stages the 
return from the secondaries of the trans- 
formers would be connected as shown 
by the dotted line. 


, | 


Is Your Set Stable? Or Does It Howl? 


or Loop 


To Antenne 


C R L POTENTIOMETERS Adjust the grid potential to a point 
No. 110 (400 ohms) .....---- $1.75 just preceding oscillation by turning the 
No. 111 (2000 ohms)........$2.00 8 r 
By Parcel Post, 10c. extra. control knob of the potentiometer. You 
will find the set stable and most sensi- 
To Transformer tive at that point. 

; No by-pass condenser is needed for 
this potentiometer because it is abso- 
lutely non-inductive and does not 
choke back the delicate, high frequency 

: = Currents. 
Potentioneter# > Ask fora CR i, at your dealer’s 
Diagram of zatio teaenss 2 Central Radio Laboratories 
Non-Inductive Potentiometer. 305 16th St, Milwaukee, Wis. 
NON — INDUCTIVE 
MARKO parte 
90 and 120 AMP. HRS. 
IN RUBBERLITH CASE 
Ornamental As Well As Efficient 
The Rubberlith case is a composition case with 
a high gloss giving the appearance of ebony. 
It is moulded in one piece, including handles 
and cells—no jars to break—and is practically 
indestructible. A worthy addition to your set. 
All sizes, from 2 volt Batteries up, carried in 
Mahogany Finish Cases. 


DISTRIBUTED BY 
MARKO STORAGE BATTERY CO., 210 West 54th St., New York, N. Y. 
MARKO STORAGE BATTERY CO., 102 Jefierson Ave., Brooklyn, N. Y. 
RADIO DISTRIBUTING CORP., 8 W. Park St., Newark, N. J. 
NATIONAL LIGHT & ELEC. CO., 289 Market St., Newark, N. J. 
SCHIMMEL ELECTRIC SUPPLY CO., 526 Arch St., Philadelphia, Pa. 
CONSOLIDATED WIRE & ASSOCIATED CORPORATIONS, Green and 
Congress Sts., Chicago, IIl. 

THE VERMONT RADIO CO., Richford, Vt. 
WEINIG-URBAN ELEC. CO., INC., 66 Allen St., Buffalo, N. Y. 

Sold by Radio Supply Stores and all Marko Service Stations 


MADE BY 


MARKO STORAGE BATTERY CO. 


1402 ATLANTIC AVENUE, BROOKLYN, N. Y. 


| 


10% OF 
VIAPARCEL RADIO | [revo 
Personal attention given all orders. No matter f 


what you want we will ship it to you. No catalog 
or expensive literature. Simply state what you 


12 INCHES! 


Substitute for Outside Antenna 
130 Feet_ Stranded Copper Wire 


want, giving full description to avoid errors. Re- TZ, : a 
mit list price. 5 Tumbuckle 33\ 
Less 10% and your order will be promptly filled. $7 Li | 
Add ST AUCK & CO caeeker : 
NORDEN, HA '. : sett ; er ceiling 
“Purchasing Agents DeLuze”’ POSTPAID = Unaffected by Wind-Rain- Sleet - Leghtning 


PUTT 


, Phila, P ’ 
suaaivanavananaunanuraunuinimentinneiininiy | INTERSTATE SIGNAL(A). COLUMBUS, OHIO 
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trol system was, therefore, lifted in 
tember, 1923, except for some raw mate. 
rials and foodstuffs, because the danger of 
dumping was past. 

However, all import prohibitions remain 
All imports of manufactured goods into 
Germany are still subject to control, Fo 
radio goods, the import licenses, withoy 
which no goods can pass the customs in the 
port of entry, are issued by the “Foreign 
Trade Control Board for Electrical Goods” 

The policy of this Control Board has 
been to prevent imports of any electrical 
goods which are already being manufactureq 
in Germany or which could be made % 
Germany. This rule naturally bars all foy. 
eign goods, for the present time from being 
imported. It is, therefore, really not q 
matter of price or salesmanship or Selling 
policy or quality, it is at present absolutely 
impossible to enter goods. 

However, the movement for the complete 
abolition of this last power of the Foreign 
Trade Control Board is growing, and it 
seems as if the day is not far distant when 
they will be completely abolished. All prep- 
arations for the abolition of the board are 
being made in great secrecy and little is 
allowed to leak out about the proposed new 
rates or the probable date of the abolition of 
the control board. Rumors, which cannot be 
controlled and which may be erroneous, state 
that the new law will be passed early in 
1924. 

In many industries, as for example the 
automotive and tractor, as well as some tex- 
tile, the prices of German goods are con- 
siderably higher than the prices which would 
have to be paid for similar American goods. 
It is the opinion of some of the leaders in 
the trade that even an unprecedented high 
tariff would not prevent goods from being 
imported into Germany. Naturally the pres- 
ent buying power of the population is an- 
other very important factor which would 
greatly influence possible sales. 

The average buyer in Germany does not 
yet realize that he can get the same and 
better goods at lower prices, or else the 
whole abolition of the foreign trade con- 
trol boards would be a much more rapid 
one. As soon as this truth is brought home, 
he will be a good prospect for imported 
goods. The automotive industry may be 
quoted as an example here. There are quite 
a number of prospects for American cars in 
Germany, but the import prohibitions cut 
them out. The recent heavy invasion of 
American cars into the occupied territory 
is the best proof for this statement, because 
the power of the foreign trade control 
boards was naturally crippled by the French 
invasion. There will be a market for Amer- 
ican radio goods in Germany as soon as 
import control is abolished. 


GERMANY’S EXPORT TRADE IN RADIO 
GOODS IN AUGUST, 1923 


The following table has been compiled 
from official export statistics published ev- 
ery month in the “Monthly Survey of Ger- 
many’s Foreign Trade” prepared in the Fed- 
eral Statistical Office in Berlin. 

For comparison, the export figures for 
August, 1922, are given in the second column. 
The third and fourth columns show the total 
shipments in the eight months from January 
to August inclusive in 1923 and 1922 respec- 
tively : 


EXPORTS OF RADIO SETS AND PARTS 
FROM GERMANY 


Country of Destination August. Jan.-Aug. 
1923 1922 1923 1922 


Netherlands ....... 2.6 08 400 
Czecho Slovakia.... 11 69 106 %; 
ER: 5.22020 0.2 we 19.6 6] 
Dutch Indies.. 0.1 a 5.6 83 
Argentine .......+. 30.4 .. M30 164 
United States...... 1.0 2.0 | soe 
Other Countries ... 21.0 14.4 ase pad 
co Eee Sas 56.4 24.1 384.5 1716 
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Five-Tube Neutrodyne Receiver 


Coast-to-coast on a built-in Loud Speaker. 
Send for catalog and complete information. 


: i (Licensed seltine Patent 
3 No 0. der 30080) 
4 


THE WORKRITE MANUF ACTURING CO. 


{1829 E. 30th ST. se 2 CLEVELAND, OHIO 
(Branch lilies.) 536 Lake Shore Dr., Chicago) 
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remendously popular item 


‘Lon most popular and certainly one of the fastest- 
selling metal frame rheostats on the market today 
is this FROST-RADIO Metal-Frame Vernier Rheo- 
stat. Popular becausemade exactlyright. Fast selling 
because priced at 75c. Has nickel plated metal parts, 
black polished BAKELITE fluted knob, and best 
grade resistance wire. 6 or 


35 ohms. 
Also furnished in 
plain type 


Without vernier, in either 6 or 35 ohm 
type, this rheostat lists at 60c. Also 
supplied as 400 ohm potentiometer at 
at same price. Superbly constructed. 
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No. 601—75c 
FROST- 


OP BAGS; 2 


» te: 
ADIO ae (is, 
Write for 40 page catalog 5S 
Your dealer can supply you with FROST-RADIO. See him ; 
today abouttheserheostats or other items in the FROST-RADIO 


line. Forty page catalog of al] items free on request. 
Address Dept. 10F 132. 


HERBERT H. FROST, Inc. 


154.WEST LAKE STREET CHICAGO. ILLINOIS. 
NEW YORK CITY KANSAS CITY. MO. 


A post card from you will 
bring this 40-page catalog 
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It’s Good Contacts That Count 


Poor contacts reduce the efficiency of any 
set. That’s why the Walnart Inductance 
Switch has proven so popular. CONTACTS 
ARE POSITIVE. One to ten points. 
Solder terminal and contacts one piece. 
Only one hole to drill. Solder connections 
first and then mount. A simple and neat 
job. Numbered Bakelite dial shows posi- 
tion of contact at all times. 


Write for illustrated folder 
Complete line of Walnart Quality Radio Products 


$1.25 


The base of this instru- 
ment is Continental 
Bakelite Dielectoxx (li- 
censed under Bakelite 
pats.). Known for its 
high efficiency as a di- 
electric insulation. 


WALNART ELECTRIC MFG. CO, 


Dept. 609, 1249 West Van Buren St., Chicago 


In Canada: 
Wright Radio Company, Overbrook, Ottawa, Ontario 
Pirt & Pirt, Reginia, Sask. 


ELGIN SUPER-REINARTZ 
The Set Which Copied 
2LO LONDON, ENGLAND 
ONE “T UBE 
Send Stamp for Descriptive Circular. 


ELGIN RADIO SUPPLY CO 
207 E. Chicago Street, 


GREWOL 
The Fixed-Reflex 


DETECTOR 
At your dealer’s or $2 


direct 


Randel Wireless Co. 


48 Central Ave., Newark, N. J. 


Elgin, 1. 
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goods was the Netherlands. It can be safely 
assumed that only a very small part f. 
mained there and that the largest part Was 
re-exported. However, in 1923, Argentine 
became the chief buyer, taking about 27 vs 
cent. in the first eight months and an even 
54 per cent. in August, 1923. This seems ¢) 
indicate that since German prices on q gold 
basis are quickly approaching or passing the 
world market prices, a change in policy wa 
necessary for the manufacturers in radi 
goods. They were obliged to reach the fay. 
away markets, since Dutch re-exporters no 
longer found a large profit in the sale oj 
German goods. ; 
Exports to the United States, the Nether. 
lands and Czecho Slovakia decreased. They 
have increased to Spain and to Argentine 
Total exports in the first eight months oj 
1923 were more than twice as large ag jy 
the same period of 1922. This is particu. 
larly interesting, as the total export figure: 
for all electric goods show an increase oj 
only 1.6 per cent. in the same time. Thi 
proves that the radio industry is not affecte) 
as badly by the present slump as the major. 
ity of manufacturers of electric material, 


The Vacuum Tube 
and How ([t Works 


(Continued from page 1584) 


the action of the triode the fundamental lay 
of electric charges must be remembered 
Negative electricity is repelled by a nego 
tively charged body and is attracted by ov 
which is positively charged. The genera 
arrangement of a triode is shown in Fig. 7; 
the grid is here shown as a zigzag piece of 
wire, which was the form originally used 
by De Forest. An electron a, having evap- 
orated from the filament is attracted by the 
plate, which is maintained at a_ positive 
potential by the battery B. The electron, 
however, in getting to the plate must pas 


between the grid wires, and these grid wires | 


may be charged either positively or nega 


r 


a 
“anit 


fig.7 


De Forest conceived the idea of 
between the plate and filament of 
and thus produced the Audion 


utting a grid 
a Flemin valve 
or Triode. 


tively by the battery C. If the grid 18 
charged positively the electrons are attractee 
and therefore helped on their way over to 
the plate, but a few of them will go to the 
grid itself on their way through the spaces 
of the grid. Thus, making the grid increas- 
ingly positive gives greater and greater flow 
of electrons over to the plate. This increas 
in plate current with increasing grid voltage, 
will continue as long as there are plenty 
electrons evaporating from_ the eoeg’ 
After a certain positive grid potential 
reached, however, all 
evaporated are drawn ove 
grid, and so no further 
voltage can increase the plate 
amount of plate current 1s Sal 
tion current for the tube; 


r to the plate o 
increase in grt 
current. +25 
d to be satura 
evidently th 


the electrons being | 
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TIPS! 


FOR THE 
en ctor: — ‘ Radio Amateur 


TIPS 
eo = Constructor 


CONSTRUCTOR The Latest Book of the Experimenters’ Library: It 

/\E-VAIL CHURCH gives everyone the inside tricks on constructing his 
own Radio Set. It combines the experience of an 
Expert Set Builder. It is of value to everybody. 
One chapter is devoted exclusively to the fine points 
of drilling the Radio Panel and Cabinet. Another 
to the Mounting of the Instruments and so on till 
every detail of Radio Set Construction is covered. 
This Book is now in Circulation. Ask your dealer 


for a copy. P RICE 25c 


™E NEUTRODYNE 


ALL ABOUT IT 


Twenty-one Chapters on the Neutrodyne are cov- 
ered in this neat, handy book. Anyone interested 
in the Neutrodyne Set and how it works should have 
a copy. It is complete to the smallest detail—such 
s ‘‘Locating Trouble,” “Adding Regeneration,” 
“Drilling the Panel” etc. The book covers only 
the up-to-the-minute data. It is an advance in 
Radio Literature. Get a copy now. 


PRICE 25c 


THE €.(.CO. NEW YORK CITY 


f RADO FREQUENCY | aut ee” = ac 
i: AMPLIFICATION : ; RADIO PARTS q F t * (How Ta mane 


RECEIVING SETS 


Other Books in the 
EXPERIMENTERS LIBRARY 


PRICE 25 CENTS EACH. 


+ HOW TO TUNE 
YOUR RADIO SET 


AT ALL RELIABLE DEALERS 
THE E. I. COMPANY (The Consrad Company, Selling Agents) 


233 FULTON STREET NEW YORK CITY 


1 


HALLDORSON 


— Radio Receivers 


— Beauty of design—clear and undistorted 
reception at long as well as close range— 
ease of control and selectivity—plus low 
price with the highest quality—has made 
the HALLDORSON RECEIVER the 
most popular set for the home. Begin- 

Dealers and Jobbers: ners will appreciate the compact sim- 
Write immediatety plicity which enables them to secure 
ie Mmgueamaaiel maximum results. Write for our Descrip- 
proposition. 


tive Folder today. 


The HALLDORSON COMPANY 


1772 Wilson Avenue . . - CHICAGO 


The B-D Electric Soldering Outfit 


$2.00 RETAIL 


Not an ordinary soldering iron but a complete soldering outfit. Besides the advantages of the 
Spring Handle, the thin construction of the B-D Electric Soldering Iron makes it particularly 
adaptable for work in narrow spaces and is therefore the only soldering iron suitable for radio 
and telephone switchboard work. 

Made entirely of copper from accurate dies. The heating element is contained in a unit of 
one-piece construction, eliminating loose tips. 

Nichrome wire is used in the element. It is wound on, 
and insulated with high grade mica, Two-piece plug used. 
Auxiliary tip may be clamped on any part of the heating 
element, to secure any angle or penetrate any small space 
for soldering. 


GUARANTEE 


>» 49 
The workmanship and heating element of the B-D Electric Fer Wire Connec- 
Soldering Iron is fully guaranteed for a period of ene year. tions 


Manufacturers tsa 
BLEADON-DUN CO. (cs 
<a 
Dept. B.D. 5 Th 
— Rodle 213 S. Peoria Street Chicago i ceunars 


ea ; 
cot Eee a Radio apparatus | BECOME A PROFESSIONAL 
RA Ast PHOTOGRAPHER 
{ i“ EARNING $35 TO $i25 A WEEK 
sa 512 es Three to six months’ course 
ils and Prices on request 


ay Motion Picture, Commercial, 
GENERAL RADIO CORPORATION 


IL 1) a Portraiture. Practical instruc- 
Mfrs_& Distributors of’ } tion. Day or Evening Classes. 
First Quality Radio Egquipmen 
é 


n ‘ Ask for Catalog No. 56. 
imcluding MUSIC MASTER RABIO Reproducer is N. ¥, INSTITUTE of PHOTOGRAPHY | 
10th and Cherry Streets Philadelphia | 141 W. 36th St. 630 S Wabash Ave. 305 State St. 
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value of this saturation current will depend 
entirely upon the temperature of the filament 
that is, upon the filament current. 

Now, if the grid is made negative th 
electrons can get to the plate only by Pass. 
ing through this negatively charged grid 
and this negative grid repels the electrons 
What will the electrons do? Many of them 
will be hurled back into the filament from 
which they have just evaporated and some 
will sneak through, keeping as far away 
from the negative wires as possible. Once 
through they will travel over to the plate 
with even greater velocity than they would 
have if the grid were not there. For once 
they have passed through the grid, and so 
enter into the space between the grid and 
plate, they are not only attracted towards the 
plate by its positive potential but are also 


Radio 


. 


pushed towards the plate by the negative | 


grid behind them. 

One must imagine then, the tremendoys 
crowd of electrons having evaporated from 
the hot filament, pausing on their way over 
to the plate because of the repelling influence 
of this negative grid; some of them, being 
near the center of the holes in the grid, and 
perhaps being pushed by some of their com. 
panions from behind, do dash through and 
reach their goal, the positively charged plate 
but many of them, apparently less daring or 
fortunate, cannot run the gauntlet and so 
fall back into the filament. The more nega- 


tive the grid the more formidable an obstacle | } 


it becomes to the electrons endeavoring to 


c 


Flate current 


0 
Grid vollagée 
419.8 


If the plate voltage of a triode is held constant 


and the grid voltage varied, both positively and 

negatively, the plate current will vary about as 

shown here, the three curves being for different 
plate voltages. 


get to the plate, and in the ordinary tube 
used in radio receiving sets it takes only a 
few volts negative on the grid to stop prac- 
tically all electron flow to the plate. ° 

One may also imagine the grid as a lattice 
shutter, such as were used on house windows | 
a few years ago, or such as are some- 
times used in front of the radiator of an 
automobile. A positive grid corresponds to 
a wide open shutter that lets all the electrons 
through, and as the grid becomes more nega- 
tive we must imagine the shutter more an 
more tightly closed. 

If the plate voltage (determined by the 
“B” battery of Fig. 7) is held constant and 
the voltage of the “C” battery is changed in 
gradual steps, both positive and negative, the 
variation of plate current with grid voltage 
will be as shown in Fig. 8, curve A. Wit 
increasing grid potential the plate current 
continually increases until saturation current 
is obtained, and then further increase in 8” 
potential can produce no further increase" 
plate current. If the same changes in sm 
voltage are carried but with a lower voltage 
in the “B” battery, curve,B of Fig. 7 ,“R” 
tained, and, if for greater than norma’ ‘i 
battery, curve C is obtained. With the ort | 
nary detector tube curve A might , 
tained with a 20-volt “B” battery, B with 3 
10-volt battery and C with a 30-volt — 

We now see that the grid voltage ° t 
triode can control the plate current 
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This receiver is the last word in im- 
proved Super-heterodynes. It employs six 
tubes and is, without doubt, the most sensi- 
tive circuit in existence at the present time. 
It employs what has been called the “Modu- 
lation system” of rectification in place of 
the usual “frequency change” of the received 
radio currents as in the standard Super- 
heterodyne. 

The description of this Pattern is written 


HOW TO MAKE THE ULTRADYNE 


by R. E. Lacault, who devised the Ultra- 
dyne; thus, the constructor can feel assured 
that he is following authentic data. 
Complete instructions given in a Four- 
Page Pamphlet, one large Blue-Print Pat- 
tern showing Perspective Wiring Diagram, 
Coil Winding Forms, Full Size Panel Lay- 
out and details for building a cabinet. Con- 
tained in a heavy two-color printed en- 
velope. Size 9 x 12 inches. PRICE 50c 


“PRICE 50c EA 
Ga CH 


“CONSRAD” 
Make Your Own 
Patterns 


No. 


1 How to Make a Short 
Wave Regenerative Re- 
ceiver. 


2 How to Make a Two 
Stage Amplifier. 

3 How to Make a Radio- 
phone Crystal Set. 

4 How to Make a Reinartz 
Receiver. 

5 How to Make a Reflex 
Receiver. 

6 How to Make a Cocka- 
day Receiver. 

7 How to Make a Neutro- 
dyne Receiver. 


8 How to Make an Auto- 
plex Receiver. 


9 How to Make the ST 100 


Receiver. 


Packet B 20 Radiophone 
Diagrams with Supplements. 


Packet C 14 Radio Formulae 


and Diagrams. 
Packet D All About Aerials 
and Their Construction. 


Packet E Radio Amateur’s 
Practical Design Data. 


mi ane conmeviros Wet manne eee TP 


Pattern No. 9 
The S. T. 100 Receiver 


The S. T. 100 receiver employing a circuit de- 
vised by John Scott-Taggart, of London, is one 
of the most efficient sets of reflex variety. 

While only two tubes, a crystal detector are 
used, the energy amplified of incoming signals 
is powerful enough to operate all loud speakers 
without additional amplification. 

Another important feature is that the set tunes 
sharply, which is one of the utmost requisites of 
an ideal receiver. 

The packet consists of blue prints for drilling 
the panel, wiring the apparatus, and a four-page 
instruction pamphlet giving complete details as 
to the parts required, tools needed, and even how 
to tune. 


All these are contained in a two-color heavy 
manila envelope, 9% x 12”. 


PRICE 50c 


Broadcast Stations 
Made Easy to Locate 


The Consrad Radio Map is different from_all 
other maps in that it is printed on CLOTH 
With proper cave will last a lifetime. ; 

The ap measures 17 x 22” and contains a 
special distance computing gauge of our own de- 
sign which enables one to determine the distance 
in miles between any broadcast station and his 
receiving set at a glance. : 

Another special feature of this map is a_ novel 
Finder device for locating a broadcast station in 
quick time. . 

A complete list of broadcast stations are given 
on a separate sheet which can be fastened to the 
map by ordinary paper fasteners. ; 

The map furnished in two colors with the sheet 
of broadcast stations, enclosed in a two-color heavy 
manila envelope 9% x 12 inches. 


AY / T 7 \ \ 
Zag] Rapio Broaporst Map 
~ UNITED STATES _ 
Figs distance compulirg, $ 
\" = 
mAs * ae es ‘r 
~~ 5 Pete 
) SE 
4 BA 4 
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‘ PRICE 50c 


THE RADIO READING COURSE 
Here is Your Chance to Learn All You Can About RADIO 
The $10.00 “Radio Reading Course” 


All the technical details and a thorough explana- 
tion of radio reception, written in easily under- 
stood, non-technical language by a foremost radio 
engineer and inventor. The five Lecture Books 
with over 100 graphic drawings give you the knowl- 
edge to intelligently buy, design, build, operate 


and maintain radio receiving apparatus. This set 


of five handsome Lecture Books are a complete 


radio library. 


SPECIAL AT $1.25 


y, 


THE CONSRAD COMPANY 


Publishers and Sales Agents 


233 Fulton Street 


New York City 


1650 


CONTINENTAIL 


“New Yorks Leading Radio House” 


"TradéMarb| 


THE SYMBOL OF SERVICE 


Radiola II and Amplifier 


Radiola III], an improved two tube 
receiver of antenna type, sensitive 
and selective. Complete with two 
WD-11 Radiotrons and headphones 
(everything except batteries and an- 
tenna). Set the pace for the radio 
public and order your stock now. 


Radiola III Amplifier. Two 
tube balanced amplifier 
for Radiola III, 
ing two Radiotrons 
WD-11. Sell nationally 


advertised radio sets. 


includ- 


2970-Q 


CONTINENTAL RADIO and ELECTRIC CORPORATION 
FIFTEEN WARREN STREET, NEW YORK, U.S. A. 


SEND NO MONEY 


for Goods—Just Pay Postman on Delivery —Satisfaction Guaranteed 


Largest radio stock in New York. Everything guaranteed brand new and first class. 
Price includes delivery to your door. Orders shipped quickly and with care. You can 
get it from us for less because we buy in large quantities, pay spot cash, sell for cash and 
have no losses. Our business is radio only. Reference—Corn Exchange Bank, Terminal Branch. 


Order Direct from this Advertisement TO-DAY 


$7.00 Coupler. Genuine Capitol 4.75 t “All 
~am-Wee 150-3,000 meters, Send 10¢ for aa eee 10-1, 
space and money saver...$5.45 is A RG A IN 500,000 in use, bargain at.$3.45 
$15.00 Loud Speaker. Ad- $6.00 Tube. O-T 2, 4 volt, 
roca Perfecte ne. Just what sts Dry Cell, genuine, made under De 
name indicates ........ $11.45 Forest patents, and only. .$3.95 
$3.45 Loud Speaker Unit. 

Blue streak, single, with cord, $5.00 Tube. Genuine RCA WD- 
use with any horn, extra good 11 or WD-12, 1% volt, Dry 
ee eee tre $2.45 Cell, supply your needs at.$4.35 


Amount refunded on re- 


ceipt of your first order. $5.00 Variometer. Liberty, 


$4.00 Head Set. Little Tatler, 


none ever returned as unsatisfac- Crammed full of money- moulded, 150-600 meters, great 
tory, big bargain at...... $2.95 saving offers of sets, parts, eS peer reer: $2.95 


$12.00 Head Set. Celebrated 
Baldwin, Type C, double, none 
better made, cheap at....$8.45 


accessories and diagrams. 
Ask for catalog A. 
WRITE FOR IT TO-DAY 


$17.50 Neutrodyne Kit. Work- 
Rite, made under Hazeltine pat- 
ents, extra value at..... $14.25 


With your first order we will send you free a 28 x 38 in. 
radio station map of the U. S. and a set of 31 Decal- 


FREE! «30°: FREE! 
comania name transfers for your panel. Send order today. 


LIBERTY MAlL onver HOUSE 


Dept. 6795, 106 Liberty Street, New York 
KENNEDY 


ie Mh ATENTS 


If you have an invention and desire to secure a 
patent, send for our Free Guide Book, HOW TO 
GET YOUR PATENT. Tells our Terms, Methods, 
Send model or sketch and description for our opinion 


LPH & CO. 


° - etc. 
See your dealer for demonstration of Kennedy re- 
eciving sets or write us for descriptive literature. 


of its patentable nature. 


RANDO 


THE COLIN B. KENNEDY CO. 
San Franeisco 


Saint Louis Washington, D. C. 


Dept. 459 
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same fashion as it was controlled in the 
Fleming valve by the plate voltage. More. 
over, with a construction of grids as ord. 
narily used a variation of grid voltage o 
one volt will produce from five to 100 times 
as much change in plate current as would 
a change of one volt in the plate voltage 
That is, the grid gives us a very sensitive 
control over the flow of electrons to the 
plate, acting as a valve in the plate current 
circuit. Comparatively weak radio signals 
impressed on the grid so as to vary its yol- 
tage may produce changes in the plate cyr. 
rent perhaps 25 times as great as would he 
produced if a Fleming valve were used and 


Z LZ 
— 
tuned 
orci 


ll 


fig. 9 


Showing how the triode is connected for receiving 
radio signals, 


the signal voltage impressed on the plate 
circuit as shown in Fig. 4. The finer the 
holes in the grid, that is, the closer the wires 
are spaced, the more rigid is the control of 
the grid over the plate current. 


HOW THE VACUUM TUBE DETECTs 
TELEGRAPH SIGNALS 


When the triode is used as a detector ina 
radio receiving set it is connected to the 
circuit as shown in Fig. 9. The signal cur- 
rent, coming in the antenna, induces a cor- 
responding current in the tuned circuit, the 
inductance and capacity of which have been 
properly chosen for the wave-length of the 
signal being received. The grid of the tube 
will then be affected by the signal, and as the 
voltage of the grid goes up and down, the 
plate current must correspondingly go up and 
down according to the shape of the curves 
given in Fig. 8. A part of curve B of Fig. 


8 given in Fig. 10, drawn downwards, is the | 


form of the voltage impressed on the grid 
of the triode when one wave train comes 
in the antenna. For any grid voltage the 
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Fig.10 


Owing to the controlling action of the grid, the 
triode is more sensitive than the Fleming valve 


plate current may be found frum the curve 
of plate current; these values have been 
picked off the curve and are drawn to the 
right in Fig. 10. Due to the curvature of 
the plate current curve the plate current has 
more of an increase when the grid mae 
positive than it has decrease when the gri 
goes equally negative, and this results in af 
increase in the average plate current wh 

the wave train is acting on the gf 
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‘get @ APEX AUDIOTRONS 
‘Sound Perjfection’’ 


Apex Audiotrons have been on 
to the market for a considerable 
MAN HII length of time. They have been 
sold throughout the country and 
results have been highly grati- 
fying. Apex Audiotrons are now 
Trt being advertised nationally for 
the reason that the factory out- 
put has become large enough 
2 hag 8 to take care of a great demand. 


DETECTOR, ampLFIER This is the first time that a manufacturer 
has sold a tube with a full guarantee. 
Apex Audiotrons may be relied upon at 


AUDIOTRON 


all times. 
ALL TUBES ARE GUARANTEED TO 
| LIST $4.00 WORK IN RADIO FREQUENCY. 


ESPECIALLY ADAPTED FOR NEU- 


|| APEX AUDIOTRON = TRODYNE SETS. 
| GU AR ANTEE The following tubes are now on sale: i 


: Type 201 A—5 volts, .25 amperes. $4.00 
} All Apex Audiotron tubes are Amplifier and Detector 


guaranteed, and Dealers, as well = Tye |99—3--4 volts, .06 amperes. $4.00 


as the manufacturers, will make Janata sat Ceeaner 
replacement or refund the 


money on all tubes that prove Type 12—1) volts, .25 amperes..§4,00 


unsatisfactory in any way. The Platinum Filament—Amplifier and Detector 


only requirement is that the tube Type 200—5 volts, | ampere........ $4 00 


must not have been burned out. Detector Tube 


“ATTENTION DEALERS” 


The following Distributors supply “Apex Audiotron”’ tubes. 


Radio Tube Exchange, Baltimore Hub Wheel & Mfg. Co., Globe Electric Co., 
200 Broadway, Gay Street and Fallsway, Chamber of Commerce Bldg., 
New York City - ig mer ee , Pittsburgh, Pa., 
i o., Inc., - 
Radio Equipment Co., 100-113 w valevecn St., W. P. Mussina, 
761 N. Gower St., Syracuse, N. Y. 1625 Barnard Ave., 
Los Angeles, Calif. Radio Tube Exchange Waco, Texas 
j Radio Specialty Co., 17 So. Union St., The Radio Shop, Inc., 
| 25 W. Broadway, “Raden N. Y. pag ono) < m 
an eee Some 39 W. Adams St, ernest ; 
Standard Automotive Equipment Co., Chicago, Ill. Specialty Sales Co., 
1074 Boylston St., Wellston Radio Co., 535 Main St., 
Boston, Mass. 1479 Hodiamont Ave., Springfield, Mass. 
Radio Auto Supply Co Rid oe. Lowe, Bie. : Eisenberg & Schaefer, 
920 D St., N.W., ; yp none eraye" & Kendig, 137 Market Street, 
Washington, D. C. Cleveland, Ohio Philadelphia, Pa. 


CANADIAN DISTRIBUTOR: Windsor Radio, Ltd., 26 Ferry Street, Windsor, Ontario 


If your local dealer cannot supply you, order direct. 


RADIO TUBE CORPORATION 


70 HALSEY STREET NEWARK, N. J. 


Direct from Manu- 
facturer to You! 


The Famous Bel-Canto 


Acoustical Amplifier 


,) BE ACOUSTICAL NTO 
TRADE MARK 


OU cannot buy |}? 
the Bel - Canto | 
through any dealer, | 
only direct from us. 
We save you these 
three profits — Dis- 
tributor, Jobber and 
Dealer. 
any part of U. S. 


Sent prepaid to 
and Possessions : 
Delivered C.O.D. free to your door 


PRICE | 


$i0 | 


cs 


oa 


3. The 


POINTS OF 
BEL-CANTO 
SUPERIORITY 
Our own Fiber horn, 
Crystalline finish. 
Our own adjustable 
loud speaking unit, 
giving a wide range 
of tone quality and 
volume without dis- 
tortion. 
base of cast 
iron, weighing four 
pounds, eliminating 
top heaviness 


. All other metal parts 


are of heavy cast 
aluminum, highly 
polished. 


. Complete instrument 


stands 22% inches 
high, 10-inch belL 


. Guaranteed for one 


year from date of 
purchase against 
mechanical defects of 


any kind. 

No auxiliary bat- 
teries required. Just 
plug in on_ second 
stage, 


Guarantee 
Money back 


any time within 
ten days if dis- 
satisfied. We fur- 
ther guarantee to 
the publication 
carrying this ad- 
vertisement that 
each and every 
speaker sold will 
be exactly as ad- 
vertised in this 
issue. 


BelCanto 


_ BENSIL-BONIS, Inc., Dept. 
General Office & a, 417-419-421 E. 
el. 8959 Vand. 


All-Purpose Voltmeter 


Every good set deserves one. 


34th St, N.Y. C. 


A high re- 


sistance, double range, portable instrument 
for accurately measuring filament, plate and 


grid voltages. 
Eliminates guessing. 
state of batteries. Invaluable 
ing exact tuning, lengthening 
eliminating noise. 


Locates trouble immediately. 
Instantly 


indicates the 
for accelerat- 
tube life and 


Ranges 150 and 7% volts. 


May be mounted on panel if desired. Built 
by the World’s leading authorities on elec- 


trical instruments for 35 years. 


WESTON ELECTRICAL INSTRUMENT CO. 


173 Weston Ave., Newark, N. J. 


Branches in all principal cities. 


Electrical 
Indicating 
Instrument 
Authorities 
Since 1888 


Weston Model 489 Double 
Range Portable Voltmeter. 
One of seven described in 
Circular J which shows in- 


strument 


connections 


for 


both transmitting and re- 


ceiving sets. 


Write today 


for particulars. 


RADIO FANS 


S 


A GUARANTEED crystal, 
mounted in wood metal to re- 
tain and increase sensitivity and 


volume. Practical for 

DX, and with the re- 50c 

flex circuit. 

Granular Galena in Bulk 

Mirs., Dealers, Jobbers; Write for Proposition 
U. S. MFG. & DIST. CO. 

45 CLINTON ST., NEWARK, N, 3. 


=>) 


REFLEX ‘CRYSTALS 


Would you like to get a start as salesman or dealer 
in the radio field? We manufacture one of the best 
receiving sets and parts on the market. We want local 
representatives in your district. We show you how 
to get started in the radio business. If you are 
familiar with radio you can earn a big income im- 
mediately. This is open to part time men. Write to 


Mr. Gay, 4884 N. Clark Street, 
Chicago, Ill. 
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high frequency fluctuation in the plate cy. 
rent, which is of the same frequency ag th 
voltage acting on the grid, passes through 
the condenser C, in Fig. 9, but the average 
increase shown by the dotted line in Fig. 1) 
goes through the telephone. So we see that 
one wave train impressed on the grid of the 
tube will give a hump in the current through 
the telephones, just as it did in the Fleming 
valve. The size of the hump, however, yjj 
be much greater in the case of the triog 
than in the case of the two element yalye 
This fact is expressed by saying that the 
triode is a “more sensitive” detector than js 
the Fleming valve. , 

Tube with Gas or Soft Tube—A tu 
which has been evacuated as well as modem 
methods will permit, and therefore has , 
very high vacuum, is said to be a “hard’ 
tube; on the other hand, some gas is actually 
introduced into the tube in special cases, y 
that the vacuum is not as good as it 
possible to make it and such tubes are said 
to be “soft” tubes. If an appreciable amoun 


| of gas has been put into the tube the plate. 


current vs. grid potential curve is not the 
smooth curve shown in Fig. 8, but has a 
small kink in it, where the curvature is much 
greater than is the case with the hard tube 
If the plate voltage is adjusted to just the 
right value the plate-current, with no signal 


coming in, will be on the kink in the curve, | 


| Now as the curvature is greatest at the kink 


and as the size of the hump in the phone cur. 
rent of Fig. 10 depends directly upon the 
curvature of the plate current curve, it is 
evident that the tube with gas may be mate 
a better detector than one without gas, 


R 
Ly) 
We 
£ sfc 
Tuned 
orcuif 


Fig. 


The average triode is somewhat more sensitive as 
a detector when a grid condenser (C,) and a grid 
leak (R) are used. 


ft} lola}ala}a}* 


; 


These gas tubes are much used as detectors, | 
but it must be remembered that to give the ] 
best results with such tubes the plate voltage | 


must be regulated to just the right amount 
and this can only be found out by trial after 
the set is connected and put in operation. 

Action of Tube with Grid Condenser— 
The average triode is a somewhat better de- 
tector if it is used with a suitable condenser 
in series with the grid instead of being con- 
nected as in Fig. 9. In this case the connec- 
tion is made a$ in Fig. 11; it will be noticed 
that the connection of the tube is nearly the 
same as before, but the grid is connected 
to the tuned circuit through a condenser (; 
which is itself shunted by a resistance X, 
called the “grid leak resistance.” 

The action of the tube in this case is some- 
what different than that previously analyzed. 
When the signal gives a voltage across con 
denser C (Fig. 11), the grid is made to g0 
up and down in potential, almost the same 
as if condenser C: were not in the circutt 
Now when the grid goes positive it attracts 
to itself some of the electrons which are 
flowing through its spaces on their way over 
to the plate; when the grid goes negative 
the electrons cannot leave the grid inside the 
tube, as electrons cannot evaporate from a 
cold metal. When the grid again goes pos 
tive at the beginning of the next cycle, elec- 


trons are again attracted to the grid am 
thus as long as the signal is coming m the 
grid accumulates electrons, an 
it accumulates depends upon how Pp 
signal causes the grid to beco 
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a large amount, while a weak signal will 
force it less positive and so accumulate fewer 
electrons on the grid than will the strong 
signal. 

The accumulation of electrons on the grid 
would soon make it so negative that the plate 
current would stay permanently low, and the 
detecting action of the tube would be very 

r if means were not provided to let these 
accumulated electrons flow back to the fila- 
ment from which they came. This is the 
purpose of the leak resistance RK, Fig. 11. 
The electrons which accumulate on the grid 
while it is positive, not being able to get off 
the grid inside the tube by evaporation (the 
way they got off the filament) flow back to 
the filament through the resistance R and 
coil L. The values of C: and R must be 
properly chosen to make the tube operate at 
its best; for the average tube about 200 
micro-microfarads (.0002 mfd.) of capacity 
and a leak resistance of one million ohms 
(1 megohm.) seem best. 

From the foregoing it is, therefore, seen 
that as a signal of varying amplitude is 
coming into the tuned circuit, the grid ac- 
cumulates more or less electrons, which grad- 
ually leak off through R; with a strong 
signal many electrons are caught by the grid, 
and with a weak signal but few are cap- 
tured. Now, as electrons are negative elec- 
tricity it follows that the average grid 
potential, due to this accumulated charge of 
electrons, will be lowered the stronger the 
signal, Thus the signal voltage might be of 
the form shown in curve a of Fig. 12, which 
is part of a word spoken at a radiophone 
transmitting station. When the high-fre- 
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The stage by stage conversion of a radio wave as 
it passes through a radio receiving circuit. 


quency current in the tuned circuit is of low 
amplitude, as at 4, the electrons are accumu- 
lated by the grid at a slow rate and so the 
average potential of the grid is about the 
same as when no signal is coming in. But 
when the signal current increases in inten- 
sity, as at B, the electrons accumulate more 
rapidly on the grid, and so its average 
potential falls, as shown at E of curve b in 
Fig. 12. At c the signal voltage is again 
low, and so the average grid potential again 
approaches its normal value at F. In fact 
the average potential of the grid will follow 
quite closely the envelope (dotted line 
through the peaks of the waves of the high- 
frequency current) of the voltage in a, and 
if the radio transmitting set is working 
Properly this envelope will correspond with 
the form of the voice wave at the trans- 
mitter. 


Now as the plate current of the triode, 
which flows through the phones, must go 
up and down as the average grid potential 
goes up and down it follows that there will 
be humps and hollows in the form of the 
plate current which will have the form of 
the voice sound as indicated in curve c of 
Fig. 12. But the telephone receivers give off 
4 noise which corresponds to the form of the 
current flowing through them, and so the 
sound given off by the receivers will resem- 
ble the sound uttered at the transmitter 
Station. 


In the foregoing paragraphs the action of 
three electrode tube has been outlined as 
@ rectifier and detector of high-frequency 
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is) (AGNAPHONE 


For Every Radio Receiver 


Conceived, designed and constructed to remedy 
the faults inherent to the ordinary loud speaker 


The radio reproducer that permits your receiving set to pers 
form at its best. It is ALL THERE—the volume, the quality, 
the control, that you've been seeking and that you haven't been 
able to find elsewhere—you'll notice the difference instantly, when 

you plug in a Magnaphone. 

Cone-shaped special composition 
diaphragm, vibrating equally over its 
whole area—two-to-one driving arma- 
ture, reducing the permissible air gap 
50 per cent.—laminated magnetic pole 
pieces—individually and together form 
a structure giving results so incom- 
parably superior as to make the Mag- 
naphone the choice of those who de- 
mand the best. 


Price $35.00 


At Good Dealers 
Everywhere 


THOMPSON NEUTRODYNE RADIO 
Model 5A Receiver 


The “Neutrodyne” as a type is admittedly the last word in radio 
receivers. The Thompson “Neutrodyne” has all the advantages 
of the type plus the engineering skill and experience of one of the 
oldest radio organizations, one which has produced a majority of 
the high-grade commercial and government type of radio appa- 
ratus. To hear it is to realize the great difference even in various 
“Neutrodyne” sets. 

A 5-tube balanced receiving set as supreme in its class as the MAGNA- 
PHONE is among loud-speakers—yet the price is only $150.00. 


Licensed under Hazeltine patent No. 1,450,080 and pending application 
Ser. No. 433,729. Other patents pending. 


Manufactured by 


R. E. THOMPSON MANUFACTURING CO. 


SALES OFFICE: FACTORY: 
150 Nassau St., N. Y. Jersey City, N. J. 
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Storage Batteries 


ft LL ast / ig ener 


BATTERY 
CHARGER 


At a price every fan can afford 


Only 
SILENT 


ame oe $1 Q50 


AT YOUR DEALER’S 


or postpaid on receipt of price 


Charges BOTH 


“A” and “B” The Acme Battery Charger contains no 
bulbs, no glass, no contacts, no moving 
parts. It never needs adjustment, is fool 


FULLY proof, silent and practically indestructi- 
GUARANTEED ble. Charges both “A” and “B” Batteries 


properly without overheating or overcharg- 


and recelve 


starting. 


national advertising campaign now 


Dealers: ing. Stops charging automatically when your 


This charger is truly a sensation. battery reaches full strength. Simple and 
Wire or write for our proposition zs 


the benefits of the efficient—absolutely the last word in battery 
charging. 


ACME ENGINEERING CO., Dept. 3, Louisville, Ky. 


They eliminate 


DUTHO Storace«s» BATTERIES 


Fansand dealers alike are enthusiastic about Dutho “B” Batteries. Fans—for their unfailing per- 
formance and long life. Dealers—because of their unvarying satisfaction with their customers. Testi- 
monial letters from dealers would indicate this was almost universal. 


DUTHO “B” BATTERIES COST YOU LESS— LAST LONGER 


all battery noise and internal action. This DUTHO Batteries are sold DRY CHARGED, with 


$4.95 


prevents distortion. Heavy, individual glass tubes permit solution in separate container. Once filled your battery is 
visibility at all times and make surface discharge impos- fully charged, ready for immediate use. Ordinary care in 
sible. You can see when and how to following directions will make DUTHO ‘B’ Batteries 
. “‘keep them up.’’ Condensing cham- last indefinitely. Thousands in use today. 
Chemical ber in each cell overcomes fumes and 
Rectifier a seegies iain Dealers: Write for attractive proposition. 


prevents spilling. 


DURKEE-THOMAS PRODUCTS COMPANY 


Jor 


1228 FOLSOM STREET SAN FRANCISCO 
$ 6° x234"x234" $ 6" x 254" x 434" $17 6° x2%4" x9" 
Weight 2)2 lbs. G Weight 42 lbs. Weight 81 lbs. 
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ne Well Paying Field——— 
Radi 


Last year was a $175,000,000 radio year, and J | 
Radio has just commenced to grow! Get in § | 

on the ground floor. Train for a position as SEND FOR OUR COMPLETE 
Radio Operator or Radio Installation and Ser- 

vice man. New Radio Sales and Service 


Send Today for Illustrated Booklet | | TIMES SQ.AUT 0 SUPPLY CO.ne. 


course just started. 


158 East 86th St., New York 
“Best Radio School In The East”’ | NEW YORK,NY 
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MONEY SAVING CATALOG 


A. RADIO SCHOOL | MAIL ORDER DEPT. 


1743 BROADWAY af 56 th STREET 
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waves, which we now summarize. Sent off 
from the antenna of the transmitting sta- 
tion are high-frequency waves the amplitude 
of which varies. In the case of a radio- 
phone transmitter the variation is such that 
the amplitude of the waves sent off closely 
resembles the form of the sound wave of the 
voice. When these waves strike the receiy- 
ing antenna they set up currents in it and 
also in the local tuned circuit. These cur- 
rents make the grid potential vary with high 
frequency fluctuations, the amount of this 
fluctuation varying as does the high fre- 
quency current in the antenna of the trans- 
mitting station. The variation of grid 
potential causes corresponding changes in the 
amount of plate current, which is the cur- 
rent flowing through the telephone receivers, 
As the sound given off by the phones is fixed 
by the shape of the current flowing through 
them, it follows that the sound given off 
by the receiving phones will resemble that 
at the transmitting station. 
(To be concluded in next tssue) 
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New Radio Patents 
E (Continued from page 1600) 


“swamped” by the disturbing waves. Protective 
devices are known for preventing too large current 
from reaching the receiver but such devices wipe 
out the message as well as the excess current, It 
is an object of the invention to prevent too large 
current from reaching the receiver, but at the same 
time to permit the signal currents to be received, 


ELECTRON-DISCHARGE DEVICE 
(Patent No. 1,478,076. Issued to How f 

—— of Elizabeth, N. J. Gene § 

923.) z 
_This invention relates to electron discharge de- 
vices and to improvements in the electrode mount- 
ing for such tubes to adapt them for use with high 
voltages. It has been found that when high 
voltages are employed for energizing an electron 
discharge device that a leakage current flows be- 
tween the wires sealed into the vacuum tube and 
leading to the various electrodes. 

An object of the present invention is to reduce 
this leakage current to a minimum and also to 
dispense with the arbor commonly employed for 
supporting electrodes, whereby a more rugged con- 
struction is provided, 


AM 
ofl 


These objects are accomplished by providing a 
wide separation for the lead wires, whereby a 
comparatively high resistance is afforded to a pas- 
sage of leakage currents. To this end the stem 
or inwardly projecting neck of the vacuum tube is 
terminated in a dome, so that the sealing-in points 
for the leading-in wires may be widely separated. 
To provide a wider separation of the —_—— 
connections for the electrodes than is usual when 
the electrodes are supported from the single glass 
rod or arbor, this arbor is dispensed with, the elec: 
trodes being supported from a_ tubular member 
which arises from the stem and which forms an 
extension thereof. The supporting connections for 
the electrodes, or some of them, are spaced along 
this tubular portion at intervals great enough to 
prevent any substantial or serious flow Of leakage 
currents, 


HIGH FREQUENCY SIGNALING SYSTEM 

(Patent No. 1,477,899. Issued to Chester W. 
Rice, of Schenectady, N. Y., December 18, 
1923.) 


The object of this invention is to provide m= 
improved system for the reception of hig Puen 


quency radio signals whereby the stray oF 
ratio may be materially improved. 


rr #4 oq 


recei 
and | 
ralit} 
press 
these 
appa 
upon 
equal 
of tl 
numl 
ampl 
stant 
signa 
curre 
upon 
differ 
trans 
and 

ampl 
will 1 
stray 
be of 
Stray 
that 

phase 
the s 
rents 
appar 
the s 


radio 
mail 
had | 

Th 
a rec 
it is 
write 
sever 
ceive 
mere 
recei' 
How 
short 
surpr 
signa 
while 
a tra 


uncat 
Whe 
of th 
occur 
the Ss 

It s 
or ra 
ing u 
them 
messi 


Radio News for May, 1924 


In carrying this invention into effect there is 
provided at the receiving station a means for 
storing up the energy of the received high fre- 
quency impulses for a plurality of successive cycles 
of the high _ frequency current and means for 
impressing simultaneously upon the receiving 
apparatus a plurality of currents produced by 
energies received at different time periods. The 
energy storing means may be in the form of an 
artificial transmission line which preferably has an 
effective length equal to a_plurality of wave-lengths 
of the signals to be received. The signals to be 
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received are impressed upon this transmission line 
and currents in the transmission line from a plu- 
rality of selected points along its length are im- 
pressed upon receiving apparatus in such a way that 
these currents will add amplitudes in the receiving 
apparatus. The amplitude of the current impressed 
upon the receiving apparatus will consequently be 
equal to the arithmetical sum of the amplitudes 
of the respective currents or the product of the 
number of separate currents and the maximum 
amplitude of one, all these currents being sub- 
stantially proportional to the amplitude of the 
signaling current in the transmission line. Stray 
currents of short duration, which may be impressed 
upon the transmission line, will, however, be of 
different amplitude at the different points in the 
transmission line from which currents are selected, 
and in case by chance these stray currents add 
amplitudes in the receiving apparatus their sum 
will not be equal to the product of the number of 
stray currents by the maximum amplitude, but will 
be of a value somewhat smaller than such product. 
Stray currents having a different frequency from 
that of the signaling current will have different 
phase relations along the transmission line from 
the signaling currents, and as a result such cur- 
rents will not add amplitudes in the receivine 


apparatus, but will merely add energies. As a result | 


the stray ratio may be considerably improved. 


muni 


Some Real OX 


(Continued from page 1594): 


radio 4HS, located at Lakeland, Florida, 
mailed us his card, informing us that he 
had also heard our signals. 

There is nothing so very remarkable about 
a receiver acting as a transmitter, providing 
it is adjusted to oscillating periods. The 
writer has communicated between warships 
several times in the past by having two re- 
ceivers in tune with each other, the operatcrs 
merely touching the binding posts of each 
receiver to make and break the signals. 
However, this was accomplished over very 
short distances only, so you can imagine our 
surprise upon receipt of this proof that our 
signals had been heard in the United States, 
while using nothing but a simple receiver as 
a transmitter. 

To be frank, we were dumfounded at the 
receipt of such news, and yet we cannot 
really believe that it is true. The distance 
from San Juan, Porto Rico, to New York 
City is approximately 1,600 miles, air line, 
and from San Juan to Key West, Florida, 
approximately 1,100 miles, air line. It seems 
tous a sort of freak of nature, unbelievable, 
uncanny and savoring of the unusual. 
Whether we are located in a “peculiar spot 
of the ether” where freaks of this kind often 
occur, we do not know, but the cards tell 
the story. 

It stands to reason that if either radio 4HS 
or radio 3BDO had made a mistake in look- 
mg up or copying our call letters, neither of 
them would have notified us about the same 
message, although sent on different dates and 


FADA “ONE SIXTY’? NEUTRODYNE RADIO RECEIVER 


e e e 
Simplicity 
When a radio receiver is so simple that a child can 
operate it as well as a grown person, then radio has 


reached a stage of development that is little short of 
perfection. 


The Neutrodyne principle as applied to the FADA 
“One Sixty” has produced a radio receiver that is sim- 
plicity itself. Once the notations have been made of 
the dial settings of any stations, anyone can reset the 
dials in the given positions and listen to that station 
at will. 


Because of FADA engineering skill, the FADA “One 
Sixty” four-tube Neutrodyne receiver is as selective, 
brings in distance and produces as great volume as any 
five-tube set. And, best of all, the FADA “One Sixty” 
can be depended upon to bring in most of the programs 
—local and far distant—on the loud speaker. 


The pleasing design of the cabinet and its beautiful 
finish make it an ornament to any home. Its efficiency 
makes it a delight to all who listen. It is a receiver 
that you will be proud to own. See the FADA “One 
Sixty” at your dealer’s. Price, exclusive of tubes, bat- 
teries and phones, $120. 


F. A. D. ANDREA, INC., 1581 Jerome Ave., New York 
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Complete. 

Ready for 
Immediate 
Use. 


the 


Delivered 


in the 
U. S. A. 


$9.50 


A marvelous speaker for 


price of a headset. 


metal, together with 


MODEL 


LOUD SPEAKER 


Anywhere 


Superior to many of the higher-priced amplifiers. 


Thousands of radio fans have welcomed this popu- 
lar-priced quality speaker. 


Standing 21” high, with 11” bell and made of heavy 
(Non-Vibrating) 
cial loud speaking unit, 
voice and music far beyond expectations. 
in plain black or brown; also special alligator grain 
in black and green or black crystalline. 


“A” LOUD SPEAKER 
UNIT, for use with horn or phono- 
graph, complete with 5 foot cord 
and rubber coupling. 


its spe- 
this speaker reproduces 
Finished 


If your local dealer is unable to supply you, send 
order direct to us and pay postman on delivery. 


Sold on a Money-Back Guarantee 


Ackerman Brothers Co., Inc. 


301 West 4th St. Dept. 


This speaker has been se- 
lected as the best value by 
one of the largest selling or- 
ganizations in the country. 


“R. N.”? New York City 


BATTERY 
CHARGER 


Charges at rate of four upon per hour. 
Cannot possib 
Nothing to get out of order. 
to stick—no bulbs to burn out. 


no noise. 
type. 


It’s 


a 


(AMON 


Radio Plate Battery 
Night after Night— 


They Continue to Serve 
After Others are Scrapped 
On Sale at All Good Dealers 


DIAMOND ELECTRIC SPECIALTIES Corp. 
103 So. Orange Ave., Newark, N. J. 


Dealers, Jobbers: Write for Proposition 


BATTERY $Q.75 am 


Absolutely 
ly overcharge. Electrolytic 

No contact points 
This home charger 


which comes in handsomely enameled metal housing, 
now sold direct to you from factory. Get one now, at 


this low price. 


Western Rubber Mold Company 


907-913 W. 


Radio Dept. 
19th St., Chicago 


Ford Runs 57 Miles 


on Gallon of Gasoline 


A new automatic and self-regulating device has 
been invented by John A. Stransky, 2285 Fourth 
Street, Pukwana, South Dakota, with which auto- 
mobiles have made from 40 to 57 miles on a gallon 
of gasoline. It removes all carbon and prevents 
spark plug trouble and overheating. It can be in- 
stalled by anyone in five minutes. Mr. Stransky 
wants agents and is willing to send a sample at his 
own risk. Write him today.—Adv. 
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different times. 4RJ could easily be dis. 
tinguished from other local calls such as 
401, 4BJ, etc., which are local stations. Be. 
sides, we have proof that neither of these 
stations was transmitting at the time men- 
tioned. 

When I think of how some amateurs 
struggle with their 5, 10, 20, 50, 100 and 
200-watt sets to get distance and compare 
that power with the output of a small honey- 
comb receiver which transmits signals for 
1,500 miles, it indeed seems strange and un- 
believable. We would greatly appreciate 
your viewpoint on this question. 

We are building a 100-watt C.W. trans- 
mitter, similar to that of 401, Louis Rexach, 
San Juan, and with the combined efforts of 
these two radio stations we hope to place 
the Island of Porto Rico, on the map again, 
our aim being co-operation and keeping the 
standard of amateur radio communication to 
as high a degree as possible. 

S. H. BucHANAN, 
Radio 40Y, San Juan, P.R. 

Francis McCown, 
Radio 4RJ, San Juan, P. R. 


A Simple Phone 
Connector 


(Continued from page 1596) 
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should be placed on each screw and the 
screws then inserted into the third nut from 
opposite sides, and tightened. The phone 
cord tips are then placed between the heads 
of the screws and the movable nuts, and the 
nuts screwed up tight. This makes a good 
connection and can be left on eng eg 
Contributed by T. B. Beatty, 


The License Question 


(Continued from page 1560) 


: 


FH 
3 


sunniit 


3,131 applicants in 1923, only 1,877 qualified, 
showing that 1,254 who thought they were 
efficient, found they were not. This tends 
to show the necessity of Government 
licensing. Amateurs to the total of 18,828 
were licensed in 1922-23, of which 16,846 
were new men. 

Instead of eliminating examinations and 
licenses, the Department is understood to 
favor making qualifications harder in order 
to establish a high class of operators, both 
for commercial and amateur work. 

Congressman White has not yet expressed 
a willingness to change his bill or eliminate 
operators’ licenses, but it is known that both 
sides of the question have been called to 
his attention. 


The Possibilities of 
Unique Receiving 
Circuits 


(Continued from page 1588) 
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adopted. When the loop antenna condenser 
was kept at a low setting and when the 
inductor-condenser circuit was properly 
tuned, a loud signal was obtained. The loop 
antenna was then connected and tuned in 
the ordinary manner and the received signals 
were of considerably less intensity. It was 
found that the inductor-condenser circuit was 
not tuned to the frequency of the receiv 

wave; instead, the inductive reactance €X- 
ceeded the capacity reactance. This condi- 
tion demanded a low setting of the loop 
antenna condenser so that the comp! lete cif- 
cuit might be tuned to the incoming wave 
The voltage applied to the grid was thereby 


increased. 
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UNI-DIRECTIONAL EFFECT 

These experiments culminated in a series 
of further tests, employing some of the cir- 
cuits described in this article in combination 
with inductive coupling between these cir- 
cuits so that when the loop antenna was 
turned through a complete revolution, one 
signal of maximum intensity was obtained, 
thus indicating the absolute direction of the 
transmitting station. Lack of space pre- 
cludes a description of these tests. 

The writer has secured a patent, dedi- 
cated to the public, covering the principles 
ef this uni-directional effect, Patent No. 
1,449,253, “A Radio Receiving System Indi- 
cating the Absolute Direction of the Trans- 
mitting Station.” Reference to this patent 
will show how some of the circuits described 
in this article are employed to obtain the 
uni-directional effect. 

This article is written principally for the 
experimenter with the suggestion that he 
utilize the ideas brought out in the descrip- 
tions of the experiments. Herein a field is 
explored which is somewhat new. The 
resonant circuit contains a very small amount 
of capacity and the tuning coil is used close 
to its natural frequency. How much more 
will the enjoyment of a broadcast program 
be increased by the use of this novel method! 
Herewith is a suggestion for starting such 
experiments : 

Place a dry-cell electron tube in its socket; 
connect filament battery, plate battery, rheo- 
stat and phones in the ordinary manner. 
Connect the grid to one terminal of a coil 
of many turns which may be varied; a large 
inductance is necessary. Connect the other 
terminal of the coil to the radiator, and even 
with this insensitive arrangement, you can, 
if within two or three miles of a broadcast 
station, literally pick music out of the 
ground. Some experimenting will be neces- 
sary to determine the proper number of turns 
for the coil; one of thé long tuning coils of 
bygone days should prove useful, and shunt- 
ing the coil with a variable condenser may 
help. If you live on the top floor of an 
apartment house, so much the better, for the 
elevated pipes of the heating system approxi- 
mate a good sized antenna to the top of 
which the receiving set is attached. 


Published by permission of the Director, Bureau 
of Standards, U. S. Dept. of Commerce, 
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What Station Do You 
Want? 


(Continued from page 1562) 
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“Til give you a little advance warning, Mr. 
Franzbeau. I have worked on that set of 
mine for about eight months and all my 
friends who are radio fans say it’s the best 
they have ever seen or heard.” 

“Well, as you say you are able to get 
Davenport on the loud-speaker, suppose we 
commence with stations about a thousand 
miles away ?” 

“Just the same to me, only I was thinking 
that you may not be able to get away from 
local interference as well as I can.” 

Now, Mr. Palling, as you have shown 
great interest in this new set of mine, I 
think that you are entitled to know how 
it works. Naturally you are a little skepti- 
cal, and to play fair with you I will explain 
my theory. First of all, radio stations must 
ave power at the receiving or sending end. 
We know that electricity travels at the speed 
of 186,000 miles per second. Light waves 
also have the same velocity. Wherever there 
is light there is heat, and where there is heat 
there is light. No human being has ever 
made light without heat. Now take one of 
your bulbs for example; your storage bat- 
tery heats the filament and light is produced. 

ticity produces both light and heat. But 


Every One Can Now Own a 
Quality Radio Set 


These two Improved Miraco models make it 
possible for every family to own their own set 
—to have a choice seat for the opera or sym- 
phony or jazz concert right in their own living 


This is Model K—the much-talked- 
of outfit with which Mr. E. D. 
Elliott, of Milford, New York, got 


London, England; Fairbanks, 
Alaska; La Palma, Panama; San 
Francisco, Los Angeles and about 
122 other long distance stations. 


It’s a two-tube outfit $29.50 


that sells for only........ 


MODEL M W 


Shown in the illustration at the top 
of the page is our 4-tube outfit that 
can be used with a loud speaker. 
It sells for only $54.50. 


Write for Bulletin 


room. 


Improvements and refinements that appear in 
expensive sets only are built in each and every 


MIRACO. 


In other words, highest quality at 


the lowest price has been solely responsible for 
the sale of thousands of our sets that are bring- 
ing radio-joy to each and every family who 


own one, 


Users of Miraco sets report getting 


as many as fifty stations in one evening. 
The cabinets are of solid mahogany and work- 


manship is unexcelled. 
operate and always dependable. 


Easy and simple to 


Fully GUAR- 


ANTEED against any defects in workman- 


ship. 


Write for our new bulletin TODAY 
DEALERS—JOBBERS 


Write for proposition quickly 


AGENTS 


There’s still some terri- 
tory open—write or wire 


THE MIDWEST RADIO COMPANY 


804 Main Street, Cincinnati, Ohio 


mounting. 
constant use. 


DEALERS: If your jobber 
have BELL Radio Products, 


11 Elkins Street 


For Your Protection 


Bell molded 4 
sold in individual blue boxes, branded with 
the BELL trade mark. e i 
reaches you smooth and clean, without a nick 
or scratch. 
your pet hook-up. 


Highly polished molded Bakelite 
Clean white engraving. 


tion). 


bushings that will not t 
Being Bakelite, these dials are strong mechani- 
cally, and are unaffected by moisture and tem- 


perature. 


inch sizes. 
for vernier attachment. 
can be supplied. 


The BELL Square Socket 


One-piece molded Bakelite, for base or panel 
Its unusual double-wipe spring contact 
makes firm, sure contact with tube prongs, even after 
Gets the best results from your tubes. 


does not 
write us 


for circular on molded sockets and dials. 


BELL MANUFACTURING CO. 


Boston 27, Mass. 


Bakelite Sockets and Dials are 
Every socket or dial 


Use BELL Dials and Sockets for 


The BELL Dial 


(not composi- 
Accurate brass 


wabble on the shaft. 


Will not fade. In 2, 3, 3% and 4- 
Made also with hole through knob 
Vernier knob to match 


Solid 

Rubber 

Box furnished 
either with strap 
or side handles 


6 Voits 
80 Amperes 


sets. 


It’s Dry. 


Don’t Spoil Rugs, 
Floors, Tables. 


USE A SAHARA STORAGE BATTERY, IT’S DRY 
Think of its advantages. 
floors, rugs or creep up posts and ruin clothes—ideal for portable 
Recharges quickly—easily—and cannot be harmed either by 
overcharging or drawing down too far. 
phones and loud speaker. 

These exclusive features are what you want. We guarantee them. 
It is not a gelatin battery. ‘ K be 
life. Be the first in your town to have one of these remarkable 


Order Today—Send No Money 


We ship C.0.D. subject to your inspection, carrying charges to be 
The price is $25 if you order at once. 
made same day order is received. 
Orders are coming in fast. 


SAHARA DRY BATTERY CO. 
Dept. C 


Dealers: There is a big business for you if ypu show this battery now. 
Send for discounts and get exclusive right in your territory. 


batteries. 


paid by you. 


There is no liquid acid to spill and ruin 
Cuts down noise in ear 
It’s dry and ‘‘chock full’’ of 


pep and 


Shipments 
Remember there is no liquid— 
Get yours in today. 


PAWTUCKET, R. I. 


G. W. Circuit 
Radio Plug 


PATENT APPLIED FOR 


PHONES 
LOUD SPEAKER 
SERIES 
PARALLEL 
SHUNT 


Accommodates 
Head Set and 
Loud Speaker or 
Two Head Sets — 
permitting instant 
choice of Five Circuits 
without removing plug or 
changing tips. 


Price $1.50 


At Your Dealer or Direct From Us 
MADE OF GENUINE BAKELITE 
Jobbers Write for Quantity Discounts 

Manufactured by 


G. E. WALKER CO., Inc. 


1926 CHESTNUT ST. ST. LOUIS, MO. 


“The Loud 
Speaker” 


To Radio Dealers 


We believe that this latest issue of the “LOUD 
SPEAKER” is the most useful and complete book 
of its kind ever published for dealers. 

It not only contains big values in the fastest sell- 
ing standard parts for radio, but also has de- 
tailed diagrams of the very latest and most prac- 
tical hook-ups. The prices shown are list prices 
which enables you to sell your customers direct 
from the book. A confidential dealers’ discount 
sheet is enclosed. Send for a copy at once, you 
will be highly pleased with it. 


DEALERS USE YOUR LETTERHEADS 
We have only a limited edition of these 


“LOUD SPEAKERS” 


WRITE FOR YOUR COPY AT ONCE 
WESTERN RADIO MFG. CO. 


Manufacturers and Distributors 
138 W. LAKE ST., CHICAGO, ILLINOIS 
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what are your bulbs anyway? 
than a relay. We don't hear the transmit. 
ting station. You could stand within a foot 
of an aerial with a transmitting range oj 
thousands of miles and not hear a murmur, 
What we hear is only a mechanical repro- 
duction. The bulbs only relay current from 
the “B” battery in direct unison with the 
vibrations from the sending station. As | 
said before, light rays have the same velocity 
as electric waves. Electricity produces both 
light and heat. With these facts in mind, | 
labored upon a theory of my own that the 
light rays were wasted in the reception of 
radio signals. Just after the war I opened 
a laboratory to perfect a machine or device 
which would utilize these waves. Any ques- 
tions so far, Mr. Palling?” 

“No, no, go on, you are interesting me im- 
mensely.” 


“I’m not a very eloquent talker, and | 
thought perhaps I was not making myself 
plain. Well, to continue: I developed a 
bulb which I have termed a ‘Rayotectum, 
It has four elements, the filament, the grid, 
the plate, and the receptor. No doubt you 
have noticed that the new bulbs have a silver 
coating. My bulbs, as you see, are painted 
black with a secret emulsion which I have 
made. Now, on the inside they are silvered, 
just like a mirror. Notice the shape also, 
a perfect parabola. The light rays which | 
utilize are passed through a small but power- 
ful magnifying glass which centers them 
upon the fourth element which I have termed 
the receptor. This receptor is a small black 
cup which completely absorbs them. From 
this cup a wire is led to this ‘X’ battery 
which is a chemical device to react on the 
light waves and it produces electrical im- 
pulses in direct proportion to the incoming 
waves. Then from the ‘X’ battery another 
wire feeds back to the grid. As the light 
rays have the same velocity as electric waves, 
they coincide at audio frequency. When the 
electric waves pass between the grid and 
plate, the light waves pass simultaneously. 
The current then bypassed from the ‘B’ 
battery is about 20 times greater because of 
the influx of the ‘X’ battery.” 

“But there’s one thing I don’t quite under- 
stand, Mr. Franzbeau.” 

“T trust I can make it plain, Mr. Palling.” 

“Well, you’ve been talking a lot about 
light rays and waves, and it sounds logical. 
But what I can’t understand is why I have 
never noticed any of these rays while work- 
ing my set.” 

“That’s a very good question, Mr. Palling, 
and I'll try to make it clear to you. In fact, 
I’m glad you asked it, as I want you to fully 
understand everything before you become 
financially interested in my company. Let's 
see—of course you know that the X-ray was 
so called because an unknown ray was dis- 
covered and, as in algebra, they called it ‘X’ 
for the unknown. That ray is invisible to 
the eyes. It takes a fluoroscope to de- 
tect it.” 


“Ves, that’s very true, Mr. Franzbeau; a 
doctor friend of mine explained it to me.” 

“That’s fine, Mr. Palling; well it was 
about a year before I discovered the ‘Wire- 
less Ray’ through the use of a very special 
fluoroscope which I devised. Incidentally, 
before I perfected one suitable to continue 
my work I had expended something like ten 
thousand dollars.” 


Mr. Franzbeau then opened the front of 
the cabinet which held his new set. It was@ 
door-like arrangement very similar to the 
upper doors on a Victrola. On the inside 
of the doors were charts. On the panel 
there were 12 dials and two switches and at 
the bottom, a rod running the length of the 
cabinet. It looked as if it were glass. 
Mounted on this there was a square blac 
object which would slide like the slider on @ 
tuning coil. After carefully examining tte 
connections and pushing the cabinet 4 little 
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closer to the window, Mr. Franzbeau asked 
Mr. Palling what station he would like to 
hear. 

“I’ve never heard San Francisco. Can 

you get that one?” 
" “Easiest thing in the world and I’m going 
to let you do it, Mr. Palling. First, find San 
Francisco on the chart. Now, it says 1-15, 
2-6, 3-18, 4-45, 5-33, 6-70, 7-0, 8-0, 9-0, 10-0, 
11-0, 12-66. That means to set the first dial 
at 15, the second at 6, the third at 18, the 
fourth at 45, and so on. There, now you 
have it. Now take that slider at the bottom 
and move it back and forth until you hear 
them. 

In a few moments they heard . .. “San 
Francisco, our next selection this evening 
will be ‘To the Moon Blues’ by Jimmy 
Smith’s Orchestra.” 

“Wonderful, Mr. Franzbeau, so clear and 
strong. Oh! Say, by the way, could you 
get London? I hear that very few are able 
to get them, and we’ve gone about as far 
west as we can.” 

“Any station in the world, Mr. Palling. 
Just make believe it’s your set, and get any- 
thing you want. London, I think, is on the 
other chart.” 

Mr. Palling set the dials as called for on 
the chart and moved the slider back and 
forth a few times as instructed. Much to 
his delight came, “Gr gr grrr g-r-r whew- 
e-e-e r-r London, England. We will now 
play the ‘Angels Serenade’ by Kent Williams 
and his orchestra.” 

“I’m thoroughly convinced, Mr. Franzbeau, 
that when this set is put on the market it 
will mean a fortune for its stockholders. I 
think you had better sell me $50,000 worth 
of your stock. That will give me a fairly 
large interest in the corporation.” 

“Fine, Mr. Palling; I will try to deliver 
them to you sometime tomorrow. No, wait 
a minute. I have that much right here in 


my case. Might as well give them to you to- 


night.” 

“Satisfactory to me; get them ready and 
I'll give you my check. While you are pre- 
paring them, I will listen to London. Mr. 
Adams, an old friend of mine, is in London 
now and according to the newspapers he is 
scheduled to speak over the radio. How 
surprised he will be when he gets back and I 
tell him all about this set and that I heard 
him.” 


“That music isn’t clear as it should be, | 


Mr. Palling, I’ll adjust it. There, now I’ve 
done it, screwdriver slipped and broke a 
terminal. My, that’s too bad, and just as 
Mr. Adams was about to deliver his talk. 
I should have let it alone, but I was so 


anxious to have it clear and free from dis- 


tortion.” 

“I’m sorry, too, Mr. Franzbeau, but things 
will slip. We all do it. I let a pair of 
pliers slip and broke a bulb last month.” 
_“That only interferes with that combina- 
tion, though, you can get some other Eng- 
lish station.” 

“Guess I'll try for DCCT. That’s only 
a small station at the factory, but I have 
some money invested in that company. Say, 
it’s not on the chart, how’ll I get them?” 

“What's their wave-length, Mr. Palling ?” 

“429 meters.” 

“Use the same combination as for DVOK, 
only set No. 7 dial to 42.” 

“Don't hear them, Mr. Franzbeau.” 

“Pardon me, Mr. Palling, I forgot, but I 
read in the paper this afternoon that they 
had some trouble at the power plant and 
they wouldn't be on the air for a few days.” 
Just then a car drove into the yard. 
That’s my nephew, Mr. Franzbeau. He 
Was out to the plant today. I’ll have to ask 
him about it. I was never able to get them 
on my set, but as yours will get any one of 
them I just wanted to see what kind of a 
Program they put on.” 

‘Here’s the stock ready, Mr. Palling; 
do you want to use my pen?” 


The Paragon Variometer No. 60 


reduces dielectric losses to the minimum. It is the 
first variometer to combine coils surrounded by air 
| with the mechanical strength necessary in such an 
instrument. It has no equal in the radio field. 


Both stator and rotor forms are of polished black, 
moulded Condensite, each having 24 narrow raised 
ribs upon which windings are supported, thus prac- 
tically surrounding them with air. This design, the 
result of eight years’ experience, meets the rigid 
electrical requirements of PARAGON Receivers 
and fulfills the high mechanical standards of 
PARAGON parts. Price $5.00. 


Paragon Variocoupler 


No. 65 


The ultimate in Variocouplers. 
Coils of double-silk covered 
wire wound on moulded, black, 
Condensite tubes with highly 
polished finish. Only multiple 
turn taps are brought out in 
the primary. Single turn taps 
and switch for same are un- 
necessary. Is simple to operate 
and insures better reception. 
Price $3.50. 


Write for Illustrated Catalog of Paragon Radio Parts 
ADAMS-MORGAN CO., 6 Alvin Avenue, Upper Montclair, N. J. 
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Reg. U. S. Pat. Off. 
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Why Pacent Condensers are Standard 
with Leading Manufacturers 


Spacers, integral part of plates eliminat- 

ing washers. 

2. Four finger contact with shaft. 

3. Adjustable lock bearing. 

4. Bakelite ends (high grade Hard Rubber 
supplied if preferred). 

5. Extra heavy Aluminum plates. 

6. High ratio of minimum to maximum 
capacity. 

7. Lower resistance—more selectivity. 

8. Endorsed by well-known radio engineers. 

9. Made by pioneer radio manufacturers. 


Prices on special sizes and specifications will 


be supplied to manufacturers upon receipt of 
definite information as to their requirements. 


Send for catalogue N-5 describing all 


Pacent products 


» PACENT ELECTRIC CO., INC. 


22 Park Place, New York 


at one time 


And Guarantee You in Writing 2 Years of Better Battery Performance 

STA-RITE RADIO BATTERIES are made especially for Radio and the big saving is made possible 

by coming direct to you instead of thru distributors dealers etc. Boxes are made of oak finished 

in mahogany and the plates very thick and will give a steady discharge over a long period. No 
jums, just good honest battery value. 


TRY TO BEAT THESE PRICES 


Case of 12 Celis 24 V. 


2 Volt for W.D. 21 6 Volt 60 Amphr. - $ 7.50 

end 12 +--+ -s $4.00 6Yoit 8 “ + 8.50 
4 Volt for U. V. 199 7.00 6 Volt 100 * - 10.00 
ree. ceomeanittii = + tnee 
Glass Jars, Heavy Plates— 6 Volt 150 “ - 14.00 


. 4,90 
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6 Volt 200 * ° 


Get Yours Today — NOW — Send No Money 


STA-RITE BATTERY CO. 


es are fully guaranteed in writing and shipped subject to examination 
iy ny ena order is received You pay on delivery or deduct 5 per cent if full 
cash accompanies order. 


You may deduct 10 per cent if two or more are ordered 


Dept. 3 LOUISVILLE, KY. 


To the Man with an Idea 


I offer a comprehensive, experi- 
enced, efficient service for his 
prompt, legal protection and the 
development of his proposition. 
Send sketch, or model and descrip- 
tion, for advice as to cost, search 
through prior United States pat- 
ents, etc. Preliminary advice 


gladly furnished without charge. 


My experience and familiarity 
with various arts frequently en- 
able me to .accurately advise 
clients as to probable patentability 
before they go to any expense. 
Booklet of valuable information 
and. form for properly disclos- 
ing your idea free on request. 
Write today. 


RICHARD B. OWEN 
PATENT LAWYER 


2 Owen Building, Washington, D. C. 
2276A Woolworth Bidg., N. Y. City 


Set Manufacturers 


HO are building, or 

have planned to build 
limited quantities of ex- 
tremely high-class receiving 
sets and who desire to secure 
for these sets the very high- 
est possible grade of audio 
frequency amplifying trans- 
formers of suzprisingly su- 
perior musical reproduction 
covering the entire band of 
audio frequencies can satisfy 
their requirements for 1924 
and 1925 on a scheduled 
monthly delivery. 


Correspondence invited 


Frank A. Ryder 
19 South La Salle Street, Chicago 
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“Wait a minute, I want to get San Fran- 
cisco again so he can hear it when he comes 


In. 
* * * * * 


About 15 minutes later Mr. Palling’s 
nephew Edward came rushing up the stairs 
all out of breath. 

“Uncle Frank, what are you doing?” were 
the first words he uttered. 

“Why, this is Mr. Franzbeau of the In- 
dustrial Radio Corporation. He brought in 
his new set to show me. It operates on the 
light waves. We have had stations all over 
the country and England too. Some set 
isn’t it? I just invested $50,000 in it. In 
about six months I'll be worth more than our 
neighbors, the Waldrons. Had San Fran- 
cisco on a few minutes ago. I wanted you 
to hear it, but something happened out there 
and they shut off.” 

Edward grabbed Mr. Franzbeau by the 
collar and almost choked him. 

“Give my uncle back that check or I'l 
choke the life out of you.” Mr. Franzbeay 
struggled and caught Edward by the legs 
and upset him. The pair went rolling across 
the floor while the uncle stood spell-bound. 
Edward’s army training gave him the upper 
hand and the struggle was brief. 

“Well, Uncle, don’t be alarmed,” said 
Edward as soon as he had his breath. “It 
was very dark and I was driving with my 
spot light. As I passed that little elm tree a 
branch pushed the light upwards and when 
I stopped it was shining right on your aerial. 
I noticed a wire leading from the aerial 
to that old house of Higgins. I also heard 
music. Looking up in your window I saw 
red and green lights. After standing there 
a few moments trying to puzzle it out, the 
lights in your window changed positions and 
a white light came up. Then I heard some- 
one murmur, “He wants San Francisco now; 
put on ‘When the Moon Plays Hide-and- 
Go-Seek in the Clouds.’ I crept over to 
the window of the Higgins house and found 
a phonograph with a telephone right in front 
of the horn. Three or four men were there 
and one of them said, ‘If Nick only gets 
$30,000 or $40,000 out of old man Palling, 
we'll all live in Florida this winter.’ A 
wire from the telephone was attached to your 
aerial. They had a list from the news- 
papers of what was playing at each station 
and would put on a record and one of them 
would announce that it was station so-and- 
so. 

“Well, the old scoundrel, and he has my 
check for $50,000.” 

“Here it is, uncle,” said Edward, handing 
Mr. Palling a crumpled piece of paper. 

Mr. Franzbeau had been playing possum. 
He knew he was no match for the athletic 
Edward. Like a flash he was up, and flying 
downstairs, through the front door and out 
into the night. 


[ Want to Know 
(Continued from page 1602) 


aunty 


A. 2. A DL-500 and a DL-1,000 honeycomb 
coil (the latter shunted by a .00025 mfd. fixed 
condenser) will make a very excellent long wave 
transformer of high efficiency. These two coils 
may be fastened together mechanically. 


FORD COIL “B” BATTERY 
Mr. Grady McPherson, Belleview, Tenn., 
writes: 


0. Will I be able to send 20 miles with a 
UV-201 tube using 100 volts on the plate? dis 

A. 1. Under exceptional conditions this “ 
tance can be covered. It will be much better fe 
use a UV-202 tube and about 250 volts on 
plate. of 
Q. 2. Can a Ford coil be used as a source 
plate current for this transmitter? 
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ONE-TUBE COLPITTS TRANSMITTER 


(925). Mr. C. C. Gregson, Corwith, lowa, asks: 
1. What size honeycomb coil is used in the 
Colpitts circuit transmitter shown in answer to 
juestion No. 659, in the March, 1923, issue of 
Rapio News? = ; 
A. 1. A 25 or 35 turn honeycomb coil will be 
satisfactory. | : : , 
“©. 2. Will this circuit enable one to transmit 
phone for five or ten miles, under good conditions? 
A. 2 The range will depend upon the tube and 
oltage used. 
one } Can this set be used as a receiver without 
tube noises or howling, on account of its high ‘“B” 
battery voltage and its oscillating qualities? 
A. This set will function the same as any 
other regenerative set. 


ULTRAFORMERS 

(926). Mr. R. J. Prendergast, Winnipeg, Ont., 
Canada, requests: : 
Q. 1. Will the Sodion tube function as detec- 
tor without serious modification of the Ultradyne 
set? Es . 
/* 1, The Sodion tube should work quite well 
in the Ultradyne, but we have no_information 
about its so being used. A special R. F. trans- 
former with comparatively loose coupling would 
have to be employed. : <e 

. 2. Will a variometer in the plate circuit of 
the detector tube improve the set? 
A. 2.. There will be no advantage gained. 
Q. 3. Is the Ultraformer advertised by the 
Phenix Radio Corp., on page 1367 of the March, 
1923 issue of Raprio News, exactly as described in 
the Ultradyne article? 
4, Nes. 


FORD COIL VOLTAGE 
(927). Mr. Wendell Walker, Auburndale, 
» Mass. wants to know: | 
© Q.1. Can a Ford coil be used to supply the 
§ current to the plates of the amplifier tubes of a 
* receiving set? 
A. 1. No. f 
Q. 2. What is the approximate secondary volt- 
F age and amperage of a Ford coil with four to six 
volts on the primary? 
A. 2. About 9,000 
ampere, 


volts and one-half milli- 


FIXED COUPLER 
(928), W. L. Hale, Cleveland. Ohio, asks: 
Q. 1. Please give the details of a fixed coupler 
and the circuit in which it would be used. 

A.1. A diagram showing the connections for 
this coupler will be found in these columns. Both 
coils may be wound on a form 3% in. in diameter; 
the primary being wound directly over the secon- 
dary. The tickler rotates inside of the secondary. 


CALCULATING SPIDER WEB 
INDUCTANCES 

(929). Mr. H. W. Loder, Montclair, N. J., asks 
this department : 

Is there any considerable difference in 
the inductance value of a single layer coil and a 
jouble layer bank wound coil using the same num- 
ber of turns, and the same size tube? 

A. 1. The inductance of the double bank wound 
soil will be approximately four times that of the 
jingle layer coil, 

i z* What is the dielectric constant of cellu- 
bid? 


A. 2. The dielectric constant of celluloid, taking 
bir at 1.0, varies between 4.2 and -0. 
. How can the inductance of spider-web 
in honeycomb coils be calculated? 
A. 3. To calculate the inductance of a spider 
web coil the following formula may be use 

m? d 


; 100,000 
Where L=Inductance in millihenries. 
m=The number of turns in coil 
d=Mean or average diameter in centi- 
meters, 
Honeycomb coils may have their inductance cal- 
ulated by employing this formula 
0.315 r? N? 


A 6r+9e+10h 
Where L=Inductance in microhenries 
=Number of turns 
r=Average or mean radius in 
meters 
e=Thickness of the coil measured from 
inside to outside diameter in centi- 
meters 
h=Length of coil in centimeters. One 
inch equals 2.54 centimeters. 


= 


centi- 


RADIO SERVES AS ALARM CLOCK 
, At the Great Lakes Naval Training Sta- 
7°", where radio operators are trained, the 
ew fangled psychological method of increas- 
1g speed in code reception, while the partly 
rained gobs sleep, is being used with as 
reat Success as met the initial sleep instruc- 
‘on tests at Pensacola. One night, after 
ending at high speed to 17 sleeping embryo 
Rrators, equipped with “ear-mufts,” a petty 
pcr ended his watch with the code mes- 
se: “Hey, Gobs, get up; it’s five-fifty- 
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No Matter What Your Vocation 


Whether Professional Man 
Business Man or Daily Worker 


A Thorough Training In 


CHEMISTRY 


Will Help You To Get Ahead 


Te be successful today is to know Chemis- 


try! Every line of busingss, every 

branch of industry depends upon Chem- 
istry in some form, You may not realize it, but 
your own proficiency in whatever work you are 
doing would be increased by a knowledge of 
Chemistry. In many lines such knowledge is 
absolutely essential. In others it is a guaran- 
tee of promotion and more money. 


The keen competition that exists in every 
commercial activity today requires that a man 
know all there is to know about his vocation. 
If you have something to sell—no matter what 
—Chemistry enters into its makeup. The sales- 
man who knows the chemical composition of his 
article can talk about it more intelligently than 
the one who lacks this information, and his 
sales are proportionately larger. In the build- 
ing trades Chemistry is of prime importance. 
The mason, electrician or painter who knows 
something about Chemistry can do better work 
and command more money than the one who 
does not. Through Chemistry a_shop-keeper 
learns how to attract the most trade, and even 
in clerical positions one can capitalize his 
chemical skill, 


Chemistry should be as much a part of your 
mental equipment as the ability to calculate or 
to write correct English. The world is paying 
a thousandfold more for ideas than for actual 
labor, The big rewards go to the man who can 
show how to turn out a little better product 
at a little lower cost. And Chemistry will give 
you the ideas that will save money for your- 
self or your firm in the very fundamentals of 
your business. There is nothing remarkable 
about this; it is going on every day. If you 
have not heard of it before, it is because the 
general public has been slow to recognize the 
tremendous value of chemical training. People 
have been content to leave Chemistry in the 
hands of a few trained chemists who could not 
possibly develop the subject to anywhere near 
its greatest extent. 


Now we are on the eve of a great awakening. Our 
heritage from the World War has been an intense de- 
velopment of the chemical industries in the United 
States and a tremendous interest in all the applica- 
tions of Chemistry. People are taking up the subject 
merely for the good it will do them in their own line 
of business. 


It is no longer necessary to enter college in order to 
learn this fascinating science. Our Home Study 
Course trains you just as thoroughly, and with the same 
assurance of success, as those who took the longer way. 
And our methods are so simple that we can teach you 
no matter how little previous education you may have 
had. Many of our graduates now hold responsible posi- 
tions or have materially increased their incomes from 
private enterprises as a result of taking our course. 
Hundreds of letters from students testifying to the 
benefits they have derived from our training are here 
for your inspection. 

Remember that you do not need to study Chemistry 
with the idea of actually practicing as a chemist, al- 
though a great many of our students are taking our 
course with this object in view. If you want to know 
more about what Chemistry will do for you, if you want 
to know what our home study course offers, sign and 
mail the coupon today for FREE BOOK, ‘‘Opportunities 
for Chemists.’” 


Chemical Institute 
of New York, Inc. 


HOME EXTENSION DIVISION 5 
66-R West Broadway, New York City 


DR. T. OCONOR SLOANE 
Will Teach You Chemistry 
In Your Own Home 


The Chemical Institute of New York, of which Dr. 
T. O’Conor Sloane is Educational Director, was founded 
to fill the need of ambitious, far-sighted men whe 
realize and recognize the splendid future Chemistry of- 
fers them, but who cannot spare either the time or the 
money to attend college. Dr. Sloane, a foremost au- 
thority on Chemistry, will teach you and will give you 
any individual help you may require. He will person- 
ally go over your papers, correct them, point out your 
faults, teaching you in a practical and interesting way. 
No special education required other than the ability 
to read and write English. One student has char- 
acterized our lessons as ‘‘The course that takes the mys- 
tery out of Chemistry.” 


Read What One of Our Recent 
Graduates Reports 


“‘T thought I would let you know of my success. I 
finished your course about two months ago and now have 


It is wonderful and I hope you 
have great success wi it.°” 
(Name and Address on request.) 


Easy Monthly Payments 


You do not have to have even the small price of the 
course to start. You can pay for it in small monthly 
payments—so small that you won’t feel them. The cost 
is very moderate, and includes everything, even the 
Laboratory Equipment—there are no extras to buy with 
onr course. Our plan of monthly payments places a 
chemical education within the reach of everyone. 


Laboratory Equipment Given 
To Every Student Without 
Additional Charge 


We give to every student without additional charge 
his chemical equipment, including forty-two pieces 
laboratory apparatus and supplies, and seventeen dif- 
ferent chemicals and reagents. hese comprise the 
apparatus and chemicals used for the experimental 
work of the course. 


Special 30-Day Offer 


using the coupon below or 
simply a postal card. This will not obligate you in 
the least. Do not wait until * aeeeaaes Send the 


coupon now while you think of 1 
Sign and Mail the Coupon for 
FREE BOOK 


(Bs eee ee Se ee eee ee eee eee 


CHEMICAL INSTITUTE OF NEW YORK, Ine 

Home Extension Division 5 

66-R West Broadway, New York City 

Please send me at once without any obligation 
on my part, your Bree Book ‘‘Opportunities for 
Chemists,”’ and full particulars about the Labor- 
atory Equipment furnished to every student. Also 
Please tell me about your plan of payment and 
your special 30 day offer. 


CERT ieseededccacevene Avtidlee de wai evleineisie ar 
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The RABAT Junior$326 


A Rechargeable Wet ‘B’ Battery. Capacity 800 Mil-Amps. 
i2 CELLS 24 VOLTS 


Here are two acid type wet “B” radio batteries that 

are entirely free from internal current leakage. All 

elements visible through clear glass cells. RABATS 
have longer life with higher and more continuous voltage—Noise- 
less and compactly constructed—The RABAT Junior with a capacity 
of 800 mil-amps at $3.96 and the RABAT Senior with a capacity of 
2800 mil-amps at $9.60 represent more actual battery value at a 
lower cost. More economical to buy—more economical to main- 
tain. Easily recharged from ordinary house current. If your 
dealer cannot supply you send direct. - 


Prices F. O. B. Cleveland, Ohio 


The RadioRabat Company 


| 914 Bangor Building 
| Cleveland, Ohio 
| 
| 


The RABAT Senior ——<ausva. $90 


|A Rechargeable Wet ‘B’ Battery. Capacity2800 MilAmps. 4avo.ts 71788 


Radio News for May, 192 


five!” Much to his surprise, the snofj 
ceased, three of the men awoke, and in a fey, 
minutes the other 14 rolled out, asking why 
was the matter. The flabbergasted Petty 
officer now admits night code practice may 
increase receiving speed, but he knows it 
will get the students up at four bells, 


Why Bother With Radio 
Freavency Amplitca- 


(Continued from page 1581) 


“INSULATE” “HLHEET” 


(Molded Composition) 


Headset Caps, 
STYLE insulators, ete. 


in stock for prompt shipment 


GENERAL INSULATE CO. 1025 Atlantic Ave., Brooklyn, N. Y. 


| Knobs, Dials, 
] | Binding Posts. 


Insist on ‘‘Insulate”’ 
from your regular dealer. 


Solid walnut or mahogany $%” stock. Hand 
rubbed satin finish, felt covered bottom. Side 
grooved for panel. Stay hinge on lid. Moulded 
edge on base and top. 


IS YOUR SET ae A REAL | | 
CABI ? 
/ MAIN 


ee Ss ee $5.75 Sees & Posen $7.25 
Fo Fsccax 6.50 Ma € 9.25.5 Fae 
SUPER-HETERODYNE SPECIAL 
Oba a Bina ccbcknvebusbehasnenese $9.85 "RB BATTERY 


Postpaid East of Mississippi 
Postpaid West of Mississippi add 250 
Send for descriptive pamphict and prices om Storage B Batteries, Lead Plate, Acid type, Recharge- 


special sizes. able, in Cabinet (24, 48 and 96 Volts). Popular 


- prices. Write. Dealers Wanted. 
Keller’s Furniture Shop } : : 
Steubenville, Ohio Main Electric Ca., Cleveland, Ohio 


Perhaps the worst offender of the ot i 
the incorrectly designed receiver with sie 
or more steps of radio frequency amplifice 
tion. There are several receivers of thi 
class being sold now, at least one of whic 
has an enormous sale. The grid circuit ; 
tuned to the incoming signal. The plate ci. 
cuit is tuned to the same frequency. Th 
coils are close together and there is no pro. 
vision made for biasing the grid of th 
tube. As a result, it is absolutely impos- 
able to keep the radio frequency tube from 
oscillating. This set is much worse than 


the ordinary regenerative receiver because} 


music can be heard with the radio tut 
oscillating, whereas with a regenerative re. 
ceiver no music can be heard clearly unles 
the detector tube is not oscillating. Ar 
amplifier constructed in this manner is a 
efficient high frequency generator and unles 
tuned very sharply on some wave, wil 
radiate a strong wave of a slightly differer 
wave-length and create all kinds or inter 
ference for anyone else trying to hear th 
same concert. Such an amplifier obvious) 
defeats its own purpose. 


DET. 


A single stage of radio frequency amplification 
will increase the range of your receiver and at 
the same time prevent radiation. 


To properly construct a radio frequercy 
amplifier, a potentiometer must be included 
to get anything like satisfactory results. 
This will put the proper bias on the grid to 
keep the tube from oscillating. When an 
amplifier is constructed with the greatest 
care in placing of coils and in wiring, tt 


will frequently oscillate on short waves, due 


to the capacity between the elements in the 
tube, as illustrated. Sufficient energy 18 


back through the condenser formed by them 


plate and grid to accomplish it. To prove tt, 
turn out the filament of one tube in any radio 
frequency amplifier of more than one step all 
the signals can be heard with slightly dimm- 
ished volume. The circuit from the sco 
dary of one transformer to the primary : 


no connection between the plate and grid 
terminals of the tube between them. 

would be an open circuit for low frequencies 
but is a closed circuit containing inductance 
and capacity for the high frequencies emt 
ployed. For this condition to remain © 
with the low frequencies used in, the au 
frequency side of the receiver, this capaci 

between the elements would have to be? 

tween .5 and 1 mfd. 
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ULTIMATE RESULTS | 


Please consider for a moment the injus- 
tice to everyone and the selfishness of a per- 
son who knowingly operates one of the 
squeal factories and the possible result of 
such practice if continued unhindered. 

The Government has enacted laws which 
are being rigidly enforced to control amateur 
transmission, most of which is absolutely 
inaudible to the broadcast listener. These 
amateurs must send on a very short wave 
and at certain hours only. There are only 
a few sparks left and they are fast dis- 
appearing. There are also a few who send 
on a wave longer than that prescribed, but 
they are few and are being corrected. The 
main point is that each amateur uses one 
wave-length only, which is out of the broad- 
cast range, and their total number is a small 
percentage of the number of receivers. 
They are subject to all kinds of unfair and 
malicious criticism, mainly by those who do | 
not understand what is happening, while one 
single circuit receiver operated in the con- 
gested residential districts of Chicago or 
New York will positively ruin an evening 
for more people than all the amateurs in 
the country combined. This receiver is, in 


“Plug A Plug In 
+ A Plug” 


Receiving Set 


K. & C. NEW TYPE PLUG 


In the K. & C. Series-Automatic Plug the radio 
enthusiast will find a longfelt want. How many 
times, when listening in on long distance stations, 
has it been desired to share the pleasure with a 
friend? Hitherto there has been the inconvenience 
of temoving the plug, demounting it, unscrewing 
the phone tips, connecting the extra pair in series, 
replacing the tips and rescrewing the plug. Usually 
the long distance station has signed off before ail 
of this has been accomplished. The K. & C. 
Series-Automatic Plug makes all of these opera- 
tions unnecessary. If an extra set of headphones 
is desired, just plug them in the new K. & C. 
ze. the extra phones are equipped with the 

- & C. Series-Automatic Plug as many may be 


added as desired without removing the original 
plug from the jack. With K. & C. Series-Auto 
| matic Plugs the only operation necessary to add 

extra phones is “plug a plug in a plug.” Use 
them on loud-speaker, too. 


$1.25 


your 


Price, 


Chicago, 453 First 
Phone Randolph 3480. 

San Francisco, 591 Mission St., 
Phone Sutter 40. 


KC Your Guarantee 


Radio Products of 


Kuality & Character 


NEUTRODYNE 


\ 
AMPLIFIER 


? 


OETECTOR 


7 
G: « 
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THE MOST BEAUTIFUL AND EFFICIENT NEUTRODYNE SET IN THE WORLD 


Perfectly constructed according to the most scientific specifica- 
Equipped with filament voltmeter for detector, automatic 
jacks together 
It is encased in a solid mahogany cabinet that 


tions. 
filament control, 
advanced features. 


switch and 


has a beautiful light SATIN FINISH. 


This set has become famous because it receives LONG DISTANCE ON A 
LOOP. 


Fully guaranteed to WORK PERFECTLY for ONE YEAR 
WHEN ORDERING BY MAIL INCLUDE POSTAGE WITH ORDER 


ATLANTIC & PACIFIC RADIO CO. 


223 WEST 34th ST., NEW YORK CITY 


ee a: ae 3 ae se 


All Navy Radio Men 
Know Kilbourne & Clark 
Ask Them 


The Kilbourne & Clark Manuiacturing 
Company is one of the oldest manutac- 
turers of radio apparatus. It has kept pace 
with the progress of radio and today is 
one of the recognized leaders in the indus- 
try. The United States Government recog- 
nizes the quality of Kilbourne & Clark 
workmanship, many contracts for the man- 
ufacture of radio apparatus having been 
awarded to this firm and the apparatus is 
now in use in the U. S. Navy. The same 
skilled engineers and mechanics that have 
been building our radio equipment for the 
U. S. Navy and Merchant Marine for the 
past ten years build the finest radio ap- 
paratus for your home. 
Write for catalog or 
dealer. 


see your nearest 


KILBOURNE & CLARK MFG. CO. 
Head Office and Works, Seattle. 


BRANCH OFFICES: 
National, Bank Building, 


Los Angeles, 1103 West 10th St., 


Phone 552-63 


A HIGH-GRADE COMPLETE LINE OF RADIO PARTS AND 
SETS FOR EXCLUSIVE USERS 


For 10 years we have built radio parts for ships, shore stations, U. S. Navy, amateur and experimental use 


Portland, Ore, 305 Larrabee St., 


New York, Reps. Steelman, Inc., 24 Murray St., 


$97.50 


Tubes, Batteries and 
Loud Speaker, Extra 


with many other 


For 
Transcontinental 
Reception 


K. & C. RADIO 


Frequency Transformer 


This Radio Frequency Transformer is con- 


tinuously variable over a wave length of 
150 to 550 meters and uniformly efficient 
over the entire range. Its range covers the 
entire band of the present broadcasting 
wave lengths. This unit is not a miniature 
variometer as its appearance suggests. It 
acts in the circuit as an impedance. It is 
the ideal coupling for non-regenerative radio 
frequency circuits. It is this transformer 
that is employed in the Haymond hook-up. 
All connections pig-tailed. 


Phone East 6156. 


Phone Barclay 7941-2. 
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For 1! and 3 Tube 
Set 


Price $4.50 


Genuine XX Bake- 
lite tubing wound 
with No. 18 single 
cotton covered wire. 


| COCKADAY UNIT 


Full Set A, B, © and D Coils 


Made strictly in 
accordance’ to 
Mr. Cockaday’s 
Specifications. 


For 5 Tube Set 


Price $5.50 


Best quality Radion 
hard rubber tubing 
14%” wall wound with 
No. 18 double silk 
covered wire. 


Range 150 to 600 Meters 


Guaranteed mechanically and electrically perfect. The outstand- 
ing features: Complete set of A, B, C and D Coils with beauti- 
fully knurled binding posts, eliminating loose end wires, insuring 
perfect contact and easier wiring. Made of the best quality mate- 
rial combined with expert workmanship. Distributed capacity 
or leakage and dielectric losses practically eliminated. Insures 
selectivity with maximum sensitivity and volume. 


Two large blue prints and illustrated instructions together with 
list of parts necessary for building Cockaday Tuners furnished 
' > with each unit. 
‘ie ‘ Unconditionally Guaranteed to Give Absolute Satisfaction 
i At Your Dealer, Otherwise Shipped to You Postpaid 
<= Dealers and Jobbers Write for Attractive Proposition 
. Dept. 


| GENERAL RADIO WINDING CO. 23,2324. 


Sun 


A‘200,000°° COMPANY 
stands squarely back 
| of the guarantee on 
| every Scientific headset 


VsSEND NO MONEY! 


seeee rents Order Topay 
3,000 onms' by Postcard 

and Pay 
Postman 
on arrival 


We Guarantee = The Sviewtific Headset to be the greatest 
value on the market. Try it for five days. If not satisfactory send it 
back and your’ money? will be refunded immediately. Circular? on 
request. Dealers wanted. 


THE SCIENTIFIC ELECTRIC WORKS 
98 Brookline Ave. DEPT. H. BOSTON, MASS. 


Increase your Range 


From 15 to 100 per cent 
You can, with your present equipment, b i 
SPRINGFIELD 16-STRAND BRAIDED ANTENNA. 


Most wonderful wire for indoor loops. Its extra 
large surface—twice that of ordinary wire—enables you 
to get greater distance and clearness, 


125 feet in your attic, in strands 3 feet apart, gives 
better results than 150 feet of ordinary wire outdoors, 
Write for free booklet. 


At dealers—or send us $2.50 for 100 feet. 
Dealers and Jobbers—write for prices and terms. 


Springfield 
: u Ordinary 
Braided Wire K Antenna Wire 
O; * 
About % inch in 
Cireumference 
SPRINGFIELD WIRE & TINSEL CO. 
67A Taylor St., Springfield, Mass. 


"i 
SprindOfield 16Strand Braided Antenna 
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reality, a transmitter which is sending oy 
squeaks and squeals on all waves covers 
by his tuner. : 

Why should he not be subjected to eye, 
more stringent regulation than the shos 
wave transmitter? He is infinitely more of 
a nuisance and has no excuse for Xistence 

The enormous amount of money invested 
in radio receivers need not be wasted. Th 
public will eventually demand Protection 
from these general nuisances and if it doe 
we may expect to be handicapped even mor: 
than the English are, if past experience o; 
prohibitory laws is any criterion, : 

I, therefore, recommend that this Subjec: 
be given a lot of thought and any sugges. 
tions that might be of value be given put. 
licity. The amplifier suggested above is no, 
a cure-all by any means, but it is a virty 
and, oddly enough, it contains its oy; 
reward, ‘ 


Ser UCUUESUEENNEEETUGMOEEATT ESTATES LATHES LEMAR 


Timely Notes on Aerial 
Installations ) 


(Continued from page 1585) 


OTE Pee eT SUTTER 


OLD-TIME EFFICIENCY 

Away back in the early days of wireless 
memories of which time are dear to the 
heart of every old-timer, some astonishing 
records were established by experimenters in 
receiving from telegraph stations, when w- 
ing an outfit consisting, in the main, of a 
carborundum (crystal) detector, a single 
slide tuning coil, which was probably wow 
on an old rolling-pin, and a headset, As: 
matter of fact, some of the distances co: 
ered by these early pioneers in wireless ap 
paratus would make a modern electron tux 
receiver turn green with envy. This, of 
course, when comparing the _ theoretically 
possible ranges of the two entirely differem 
forms of rectifiers. 

However, in those days amateurs designed 
and constructed their aerials with meticulous 
care; this was absolutely necessary, for the 
power used at the transmitting stations and 
the sensitivity of the crude receiving circuits 
then in use were ludicrously insignificant 
when compared to present-day apparatus, 
The antenna system constituted the most im- 
portant part of their equipment and this be 
ing the case it was imperative that it be as 
near perfect as possible. Therefore, it was 
constructed with the greatest care and, as a 
reward, excellent results were obtained. 

Nowadays, because we have a modern re- 
generative receiver with a two-stage ampli- 
fier many experimenters are prone to regard 
the aerial question, if they think of the 
matter at all, as something of secondary im- 
portance — something like, “Oh, well, I 
guess that’s good enough.” Some think that 
even a clothes-line will answer the purpose. 
It will—on local stations, but it will prove 
to be an absolute failure when trying to Tf 
ceive consistently from stations a thousand 
miles away. The word “consistently” 1 
used advisedly, since there are cases of frea 
reception from distant stations, by receivers 
employing more-than-freakish antennae, 0 
curring every day. Once the writer heard 
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WOC, at Davenport, Iowa, about 800 miles 
away, when using for an aerial a piece 0 
ordinary magnet wire, No. 22 to be exatt, 
about 10 feet in length. They were heard 
with the utmost clarity for a period of two 
minutes, after which they faded out com 
pletely. This with detector only, in a n0- 
oscillating circuit. But every-day long dis- 
tance reception is what the average 1a 
wants and if he is going to get it, his ae 
must be constructed with the same care a 
his receiver. 


AN ILLUSTRATION 


Prospective fans, who know nothing -- 
the art, and those already in the game 


We : 
but a 
and a 


RAD. 
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re dubious regarding the results they are 
wetting, should seek the advice and, if pos- 
ible, the aid of someone sufficiently com- 
retent to advise. If this is done, the novice 
will save himself considerable time and an- 
joyance. As witness to this fact, the fol- 
owing incident from the writer’s experience 
ee fan had an aerial suspended 
oily four feet above a building, which was 
covered with tin roofing. The lead-in ran 
down the side of the building which was 
also covered with tin. Using a standard 
variometer circuit with two stages of audio 
frequency amplification, he could barely hear 
a $00-watt radiophone less than 25 miles 
distant. After fussing around for a couple 
of weeks in a vain attempt to locate the 
trouble, he decided that he would consult a 
local amateur. One glance at the aerial and 
the cause of the unsatisfactory operation of 
the receiver was located. Without even look- 
ing at the outfit itself, the amateur advised 
that the aerial be elevated another 20 feet 
and that the lead-in be arranged in such a 
fashion as to place it 10 feet away from the 
wall of the building, and where the lead-in 
entered the building, to run it straight into 


‘} the lead-in insulator. 


After complying with these instructions, 
the results secured, to the beginner, were 
astonishing. He later stated that he was 
able to work a small home-made loud speaker 


» on all of the principal broadcasting stations 
' within a radius of 500 miles and that his 


range, with a headset, was considerably 


_) greater than that. Doubtless, with the ex- 


perience he was sure to acquire through the 
continued operation of the receiver, he was 
able to do better than that as time went on. 


THE REASON 
The reason that he was unable to hear 


"Janything with his first aerial was because the 


":faerial and lead-in were too close to the metal 


covered building. The metal absorbed prac- 


could hardly believe 


‘that it was my oun set’ 


“Put three UNIVERNIERS on my 
Neutrodyne last night and got 20 
stations I never heard before!” An 
enthusiastic fan told us that the other 
day. 
He had tried 3”, then 4” dials. But even 
~—S the added inch didn’t help much. Finally 
is - he tried UNIVERNIERS. Their 12-to-1 
Diam. oe 3% "3 knob, 2 ratio, giving the equivalent of a 2-foot dial, 
No. 188 for enabled him to tune-in and log accurately 
No. 251 for DX stations %° apart. No wonder he 
heard 20 new stations! 


Costs no more than a good dial— 
which it simply replaces without otherwise alter- 
ing set. The UNIVERNIER’S single knob gives 
either direct or continuous 12-to-1 control at will 
—Micro-selective control of the whole Condenser, 
Variometer, Potentiometer, etc., throughout the 
entire range of the set. Rigidly attached pointer 
always indicates true position and assures accue 
rate logging. 
At your dealer or postpaid upon 
receipt of purchase price. 


Jobbers and Dealers: Write for Discownts 


THE WALBERT MANUFACTURING co. 
935 Wrightwood Avenue, Chicago, Ill. 


= y se 
<A ‘TWK 
UNIVERNIER with black $1.25 yf RN } 
knob and silver dial fl ) 
UNIVERNIER with mahogany 


te nO ig PMicro-selective tuning control 


$25.00 


but a pleasure box which contains musi 


RADAK 


quality is the same; the highest from every angle. 


ONE TUBE or FIVE!! 


$225.00 


We are selling you not a mere mechanical assembly, although the materials are the best the market affords, 
¢ you can enjoy, speech you can understand, with simplicity you can master 


and all the distance you have a right to expect. You need not experiment with untried products unless you want to. 
RADAK is backed by seventeen years’ exclusive radio manufacture—the oldest in America. 


395 Broadway 
‘New York, N. ¥. 


Licensed under Armstrong U. S. Patent 1113149. Bulletin on request. 
INSIST UPON RADAK. Your Dealer will secure one for you. 


CLAPP-EASTHAM COMPANY 
107 MAIN STREET, CAMBRIDGE, MASS. eres 
Caxton Bldg., Cleveland, Ohio 709. Mission Strect 


San Francisco, Cal. 
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PRODUCTS 


ANOTHER 
WINNER 
AMPLIFYING 

TRANSFORMER 


Ratio 4 to 1 
Prim. 4000 Turns 
No. 38 Wire 
Sec. 16000 Turns 
No. 38 Wire 
CATALOGUE NO. 132 


$6.00 
R. MITCHELL & CO. 


225 Atlantic Ave., Boston, Mass. 
PACIFIC COAST OFFICE: 
709 Mission St., San Francisco, Calif. 
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“B” BATTERY 
24 Volt Unit 


Radio engineers now unanimously recom- 
mend storage **B”’ Batteries for use with the 


new Multi-tube sets. Their Voltage is | 
constant and. steady until discharged. 
They aid long distance reception and elimi- 


nate many noises in the set. 


| 
-.> ‘nD D i m " xf | 
The Ultimate “B” Battery for Radio Reception | 
Storads have extra heavy 14” plates and large acid capacity. | 
Storads will last for years and pay for themselves in less than a year. | 
Your present charger is or can be adapted for “B” battery charging which | 
is not in use, No. 225 unit. 2250 M.A.H. capacity. Size 434x13%x6”". | 

No. 450 unit. 4500 M.A.H. capacity. Size 434x13%4x714”. 

ALL BATTERIES SHIPPED DRY. Write for Bulletin and complete information 


THE CLEVELAND ENGINEERING LABORATORIES. CO. 
2117 Superior Viaduct, N.W., CLEVELAND, OHIO 


is done while set 
” 


INSULINE ANTI-CAPACITY PANELS 
Mean the BEST in Radio Panels 


Because they come already shielded. Our patented tin foil embedding process 
eliminates the “Sticky Job.” Can be peeled from panel where the shielding 
is undesirable. 


MANUFACTURERS 
We have special facilities for turning out work on short notice, whether it be a 
rubber or a bakelite (CELORON CONDENSITE) Panel, we can DRILL, 
BEVEL or ENGRAVE it and guarantee you a high grade job at a moderate price. 
Write for Anti-Capacity and Plain Panel Samples with Prices. Of course all 
standard sizes are carried in stock. Other sizes cut to order. 


yo 


AT YOUR. RADIO PANEL & PARTS CORP. 
Warren St. New York City rf 


WANTED—Back numbers of Radio News, Dec., 1921, Jan. and Feb., March and April-May, 
192 Experimenter Publishing Co., 53 Park Place, New York City. 
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tically all the energy in the immediate y, 
cinity, leaving very little for the aerial f 
intercept. It is an established scientific fae 
that metal does absorb radio frequency mi 
ergy. All objects such as trees, houses 
poles do this more or less, but metal, toa 
greater extent than all. This is readily 
derstood when it is remembered that you 
aerial itself is metal. And if the aboy 
mentioned beginner had taken the time to ge 
a little authoritative information beforehan( 
he would have been saved considerable a 
noyance. 

Summing up, the above remarks Tay bk 
condensed into the following: 

1. Install a decent-looking aerial, even j 
it does take a little longer to put it up. Ty 
resulting appearance always justifies ty 
extra time and labor involved. 

2. Construct an efficient aerial, if youp 
out for real results. 

3. If you don't know how to do either ¢ 
the above, enlist the aid of someone wy 
does know. There is an old saying tha 
“Where ignorance is bliss, ‘tis folly to 
wise.” But, in radio at least, this prover 
which certainly does not apply to the twa. 
tieth century, is reversed, as doubtless many 
have discovered to their sorrow and dismay, 
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_ Wired Radio Experiments 
: for Amateurs 
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as is common in radio telephony, is sufficier 
if the condenser C; is reduced about Of 
mid. and the condenser C, about .0005 mit 
which two are in the line between sodg 
and receiver. The grid circuit with the ce 
denser C, will be adapted for waves ¢ 
around 600 meters. Its self-induction my 
be correctly figured. Before the grid ¢ 
the receiving connections is the condense 
C,=.00025 mfd., which is short-circuited bya 
graphite resistance of about one megohm 
Ii now the transmitter is connected at socket 


Ce 


Cy 


Fig. 6 
The circuit used at the receiving end. An ordi- 
nary receiving tube may be employed. 


No. 1, and the receiving set is put on the 
wire at socket No. 3, communication is estab- 
lished. 

There remains for the amateur a great 
number of problems to be solved. 

Operating the receiving tube direct from 
the lighting circuit, if direct current 1s avail 
able; combination of transmitter and e 
ceiver for talking both ways, so that a 
apparatus can be connected to either socket 
to enable one to talk from room to room; 
apparatus for connecting the set with the 
public telephone system making possible cons 
versations from any room of the house over 
the telephone wires to any other telephone 
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use of alternating current lines and fal 
development of methods for overcoming the 
sounds due to the alternating currents. 

In a succeeding article the combination 014 
radio and wired radio telephony (tral 
telephony) will be treated. 


SOUP EATERS HEARD BY RADIO@: 


The musical program given during ¢ 
Food Show in Cincinnati was aeons 7 
station WLW directly from Music Ha ¥ 
wag telegraphed he heard some one eating 


soup. 
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“All Wave,” Sr. 


$7.00 
150 to 3000 Meters 
Guaranteed Wave 
Length 


Set of six efficient hook- 
ups packed with every 
“All Wave” Coupler or 
mailed on receipt of 10c 
in stamps to cover cost of 


mailing. 


The New Genuine Guaranteed 
TRADE MARK—PATENTS GRANTED AND PENDING 


Combination Flat and Bank Wound 


All the SELECTIVITY of TUNED RADIO FRE- 
QUENCY ata SMALL FRACTION OF ITS COST. 
Like its companion the 3,000 meter Capitol “All 
Wave” Coupler, Sr., it may be used in a single circuit 
with the added feature that it may be used in a double 
or triple circuit. 

Used in the “All Wave” triple circuit, the “All Wave,” 
Jr., is guaranteed to reduce radiation and interference 
to a minimum. Log your stations and get them at 
the same setting every time. Only one dial to tune. 


THE “SHEPCO” “ALL WAVE” Jr. 


Eliminates use of all variometers, vario couplers and 
loading coils. Permits building most efficient, sharp 
tuning, loud, long distance receiver at lowest cost. 


Read These Results: 


F. S. Thompson, DeKalb, Mo. J. M. Bleuvelt, Dallas, Texas. 


“Picked up London, England so “For selectivity it is the goods. 
it could be heard through two I can tune out and in any sta- 
rooms.” tion at will.’ 

J. W. Sutcliffe, Providence, R.I. Augustus H. Gill, Ph.D., Cam- 
“Got KFI, Los Angeles, Cuba, bridge, Mass. 
Porto Rico and Nebraska. Con- “Far superior to any combina- 
vinced of quality of your prod- tion of loose coupler, vario- 
uct.” meters or vario coupler.” 


SHEPARD - POTTER CO., Inc. 
PLATTSBURGH, N. Y 


“SHEPCO” “ALL WAVE” JR. 
DX COUPLER FOR NON RADIATING CIRCUIT 


“All Wave,” Jr. 


$6.00 
150 to 1000 Meters 
Guaranteed Wave 


Length 


On sale at all dealers in 
standard radio parts or 
sent direct on receipt of 
price. ABSOLUTE 
MONEY BACK GUAR- 


ordi 


DIX 
ENGRAVED BINDING 
POSTS 


Moulded Binding 
Tosts.~ Clearly~ 
and deeply engraved. 


ones 
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DIXIE SUPPLY 
COMPANY 


91 Seventh Ave. 
New York City 


* Real Radio Fssentials 
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HE well-rounded assort- 

ment of screws, nuts, and 
lugs will greatly simplify the 
building of your set. The 
handsomely engraved binding 
Posts will improve its finished 
appearance. 


box they are a wonderful buy. 
SEND FOR BOTH TODAY! 


PLD 2g 


DEALERS~ 
You need these two radio ‘Write about 
essentials! At fifty cents per these atteactive 


display cartons 


ANTEE. 


DIXTE 
JUNIOR SCREW 
ASSORTMENT 
10 Screws, Nuts 
and Lugs. ~ 
Solid brass, heavily 
nickel plated .~~ 


Core chaneben ene 
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The Best in Radio 


Telmaco Radio Guide oe 
Book describes all, 10c. 


Catalog 
Our new 64-page Catalog No. »g “ — 
TCR contains twenty of the 9g Sky sso os wes 
most popular radio circuits 
printed in blue. These include 
the Hazeltine Neutrodyne, 
Grimes Inverted, Colpitts, 
Flewelling, Reinartz, Diode 
Electrad, Heterodyne, Super- 
Regenerative and many others. 
Each article used in circuit is 
attractively pictured instead of 


appearing in straight schematic C QUALITY RADIO’ ie 


form. Besides containing blue ee 
prints, the best in radio is also 
illustrated and described. Catae 
log sent postpaid forTen Cents. 
Each circuit worth double. 


Send for your copy today. 


DEALERS! S23 baie Sean ees 

® Radio Lines. You should have it. Mailed 

FREE to all bonafide dealers making request on their business stationery. 
Radio Division 

TELEPHONE MAINTENANCE CoO, 

20 So. Wells St., Dept. B, Chicago, Ill. 


Quality Radio Exclusively 


CHANGE YOUR SINGLE CIRCUIT 
SET TO A DOUBLE CIRCUIT TUNER 
By Connecting With a 
COPP VARIO-SELECTOR 


. CHANGES any Single Circuit Set to a Double Circuit Set, 
without re-wiring and without re-building. Simply connects 
to antenna and ground and it is done, 


~ 


to 


- ELIMINATES RE-RADIATION. This will be a great boon 
to Broadcast Stations and to all owners of Broadcast Receiv- 
ing Sets. 


Patent Pending 
THE COPP VARIO- 
SELECTOR 
Sold with Guarantee in Sealed 

Cabinet, $11.50. 

Order direct or thru your 
Dealer. Circular on request. 
Note: The Copp Vario-Selector 
is NOT a Wave Trap. 


THE A-C ELECTRICAL MFG. COMPANY, DAYTON, OHIO 


Makers of Electrical Devices for Over 20 Years 


3. GIVES SELECTIVITY to a Single Circuit Set equal to any 
three circuit tuner, preserving the Single Circuit simplicity 
of tuning. 


EASTERN COIL SETS | 


UNE you a Genuine es 
of? UNDERWOOD 
— CIRCUIT 
7: Pf Ee Ww RR 8 2 Wy 
are the 
STANDARD 
and in 
AL 
GREAT PRICE SAVING Piet tezcufromne | Jugs 
tory in the world by our money saving methods. due te 
EASY MONTHLY PAYMENTS $222! ths: their proved 
notice it while you enjoy the use of this wonderful machine. EFFICIENCY 
FREE BOOK OF FACTS fariticics, Shipman in this 
tthe typewriterindesty both inetructiveandentertaning: Mf | | WONDER 


Made as per specifications of Mr. Cock- 
aday, ““D” Coil bank-wound. 

Complete assembled Set of B, C and D 
Coils on pepo os TUB- 
ING, wound wit. o. 18 double 
eh Peer eee $4.25 
Original and new improved hook-ups with 
material lists FREE with each set of coils. 
GENUINE LAVITE RESIST- $1 50 
ANCES 48,000 OHMS.......... - 
These resistances CONTROL the TONE 
of the COCKADAY CIRCUIT and elimi- 
nate all transformer distortion; modulat- 
ing the tone after the fashion of the best 


of phonographs. 
Mail Orders Filled. Dealers Communicate. 


EASTERN RADIO MFG. CO. 


22 Warren Street, Dept. R.N., N. Y. City 


ee eae 
Shipman Ward 

Mfg. Company 

1855 Shipman Building 
Montrose & Ravenswood 
Aves., Chicago 
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Your Radio Batteries . 


(Continued from page 1578) 


toner 


Ricci ae 
storage battery has one great advantage 
over dry cells in that it can be recharge 
while when dry cells are run down they ap 
no longer of any use. Storage batteri« 
used for radio work are of the same 
pearance and construction as the storan 
batteries used in automobiles. A well know: 
type of storage battery is illustrated in Fi, 
4. The types of six-volt tubes mention; 


Fig. 4. A standar@ 6-volt lead plate 
storage “A” battery. 


previously draw approximately 1.3 ampers} 
each, except the UV-201A and the C-3014 


which draw only % ampere. It is alway 
the best policy, when the total amount ¢ 
current to be consumed by a number ¢ 
vacuum tubes exceeds 14 ampere, to use: 
storage battery. Suppose for example, th 
your set employs one UV-201A vacwr 
tube; since this tube only draws %4 amper 
four dry cells connected in series to equ 
6 volts will run it the same length of tim 
as one dry cell will run one WD-11 vacwn 
tube. However, they probably would nt 
last a month and at such a time four nev 
cells would have to be purchased. It is fa 
cheaper in the long run to use a storage 
battery. Whether you are going to ux 
three or five tubes it is best that the storage 
battery you purchase has a capacity of from 
60 to 80 ampere-hours. 
THE “B” BATTERIES 

The “B” battery is the power house of 

the radio set and is the direct source o! 


energy that supplies the volume to an incom: | 


ing signal. The amount of current extracted 
from a “B” battery in a radio circutt s 
considerably less than the current drawn 
from the “A” battery. The voltage of the 
“B” battery, however, is very high in com- 
parison to that of the “A” battery and if 
by chance it should be connected across the 


“A” battery filament terminals or binding) 


posts, the vacuum tube filaments would im- 
mediately burn out. One cannot be too cart- 
ful in this respect. Always be sure that the 
“B” battery is connected to the proper 
terminals, "These are always marked B+ 
and B— while the “A” battery terminals are 
marked A+ and A—. 
The most common forms of “B” batteries 
come in two sizes, viz., 22%-volt blocks and 
45-volt blocks, as illustrated in Fig. 5. The 
detector tube in a receiving set most usually 
has a lower “B” battery voltage than the 
radio or audio frequency amplifier tubes. 
“B” battery voltage for the usual detector 
tube should be 22% volts, although am 
tubes such as the UV-199 or UV-2IA, 
when used as detector tubes, pvacey? 
require 45 volts. “B” battery voltage ” 
radio and audio amplifiers depends 4 or" 
deal upon the type of tube employed, i 
small capacity tubes such as the WD- 
WD-12, UV-199 and C-299, the ce 
“B” voltage should not exceed 60; br : 
45 will be sufficient. On the larger rT " 
tubes such as the UV-201, C-301, C3! 


lan ian! 
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USE HARD RUBBER PANELS FOR THE BEST QUALITY INSULATION 


Sizes 


Black and Mahogany Finish 


7x 9 
7x10 
7x12 
7x14 
7x18 
7x21 
7x24 
7x26 
7x28 
7x30 
7x40 


8x12 
8x40 
9x28 


6x10 
6x12 
6x14 
6x18 


6x21 


6x24 
6x26 
6x28 
6x30 
6x40 


6x 9 


CELESTO PANELS 


The Finest Genuine Hard Rubber 
Panels at 50 per cent Off 


Hard Rubber with its superior Electrical properties is generally 
acknowledged by the foremost authorities as the best for the 
Radio Set. Don’t be satisfied with a Panel “Just as Good.” 


Get the real hard rubber panel and have no regrets. 
CELESTO PANELS are made of the very finest, tested, hard 
rubber—and CELESTO PANELS are 50% lower in price. 
If your Jobber can’t supply you write direct, giving his name 
and address and we will arrange to supply your needs. 
Prompt Service. . 


MANUFACTURERS — DEALERS 


Make your plans now to give your trade service on this superior panel material. 
All panels are finished in a beautiful mirror-like gloss. A dull finish can be 
supplied on order. 


Territories Still Open. Write at Once for Details. 
TRIANGLE RUBBER & SUPPLY CO. 


719 ATLANTIC AVE. BOSTON, MASS. 


USE HARD RUBBER PANELS FOR SUPERIOR ELECTRICAL PROPERTIES 


Complete Parts 
for 1 and 3 Tube 


COCKADAY Parts for 3-Tube™Set 


as Follows Our Price 


COCKADAY 


com ete tut, REINARTZ 


SNORE A 


MAIL ORDERs: Address, 
Dept. N-6, Chicago, Ill. 


ALVAGE MEANS 


7x21x3-16 Drilled Panel a 7x18 Formica Panel... . 
and baseboard ........ $2.94 When you buy that radio ap- Bakelite Socket ......... 5 
{ Cockaday Coil .......... 1.95 paratus from the Chicago Howard Ver. Rheo....... 
2 Comseo 26-Plate Ver. Cond. Salvage Stock Store, the 23-Plate Var. Condsr..... 
ne Dials and Vern. 90 world’s greatest radio store, ‘ LN towne oar Condsr..... ‘3 
2A. F. Trans. 2222222221 8.00 you can be certain of these Freshman Var. “Grid “Leak 
\ Howard Ver. Ri acct: 4-35 three things: “a and Condsr. Ce eee 2 
i Nore 1. You have saved money witch Levers zg 
HM ame phe avn cle 35 through the hundreds oS of 3 nag Bg eh a 
7 Points, 2 Stop and 8 Bind- radio bargains made possible 25 Ft. Tinned Wire A 
1 pitt PONE aks cuice va by our enormous buying Baseboard for M 0 
2 Panel ’o-Cin fue paints 5 power. Blueprint with complete in- 
-Cir. “ede 100 ; struction for assembling | 
{ Pacont. 1-Cir. Jack. ..222. 35 Soe eee, Been sereed fe and wiring ........... 50 
Serre 45 telligently by men who are 7 i 
0 Feet Bus Bar Wire and qualified radio experts. , Rag = " $1 1 4 
Miscellaneous Serews, A Sea : Our Price... 8 
a Seep 25 : 3. You have ought quality Automatic ! 
Schematic Blueprint |... . 50 |Western Electric] apparatus we i New Catalog Ready! 
Grig Leak and Mica Con VT-2 Tubes nothing but brand-new mer- Electric Headset Send 10c 
Tube Sat Ricci a)e sig auci islets .65 chandise GUARANTEED to Vif st 
- Set (with pl.  3-Tube Set $7.45 give complete satisfaction. $3.65 
$11.95 condrs.) $27.95 


ave, Service, Satisfaction Consisting of 0 


Panels Drilled FREE 
Specialty rae eoage are included 
o 
described ph Sets illustrated and 
service only on panels included 
with complete sets. 


We give this free 


Complete Parts for ALL Receive 
Hera Exam. Set...... "95 
{-Tul eee 0.90 
2-Stage Amplifier ..._..; 12.95 
Honeycomb Receiver ...... 17.95 
Ultra Audion ........2522 8.95 
Overland Circuit... 2°. 2: 8.25 
a mael D Receiver 10.95 
me Receiver ....... ° 
Long-45 Cireuit ..... 2°11! 1828 


FADA LI 
7x28x3-16 


1M. F. 
Filament 


Howard \ 


=—$Ne ——wweewn 


3 Gang 
mountings 


Complete Parts for 3 & 5 Tube NEUTRODYNE 


With FREED-EISMAN OR 


graved panel with baseboard. 
Audio Frequency Trans. 
Erla Bezels. 

-001 a Condenser. 
4-Inch Dial 


Howard P 
Strip of Bakelite. 


Firth Sock 


20 Feet Bus Bar Wire. 


CENSED PARTS 
drilled and en- 


4 S-toe Cond. 
Control Jacks. 


ials. 
Vernier Rheostat. 
ain Rheostat. 


Screws, Nuts and Miscellane- 
us set. 


- 3-Tube Set Const ru ection Book and $-Tube Set 


t 
Fiat Seat °™ $98. GQ caitsty "Tt win cm. $46.25 


Hookups! 
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ONE “GOLDCREST” MODEL 
DON’T LOOK 
AT THIS AD 
UNLESS 


ou are looking for the 
Zest Radio receiving set 
ever offered to you. 


NOT A 
BARGAIN, 
A REAL BUY! 


LOOK at the beautiful solid mahogany cabinet and the distinctive gold finished panel which 
is beautifully etched. You would be proud to own this receiver and show it to your friends. 
It is not only beautiful, it is efficient. It will consistently bring in with loud speaker volume 
stations from one thousand to fifteen hundred miles away. 
We have an offer to make you so that you can see for yourself what the model 60 will do. 
We have other models also that are 
US NOW FOR FREE ILLUS- 
SHIPMENTS MADE ON 


Just think, a four-tube radio frequency receiver for $60.00. 
just as great values. DONT HESITATE, WRITE TO US_ 
TRATED CIRCULAR AND OUR OFFER. IMMEDIATE 
ALL ORDERS. 


ENJOY THE WONDERFUL EASTER PROGRAMS WITH A GOLDCREST 
RECEIVER 


Model 60, $60.00; Model 61, $75.00. Solid mahogany console Model 62, $12.00. 
DEALERS, JOBBERS—Don’'t miss this opportunity; write for our interesting proposition. We 


will have information of even greater value to you very soon, 


The Cleartone Radio Company Cincinnati, Ohio 


rabbeting, tenon 


The Ideal Battery forWD12 
or UV201A Tubes 


The single Jumbo for WD12 tubes, the 
Double Jumbo for UV201 A tubes, will each 
operate 3 tubes four hours daily for forty days— 
with a renewal cost of 65c and 95c, respectively. 

The statement is made after renting thousands 
of Jumbo Batteries to radio fans in the New 
York territory at a flat monthly rate, regardless 
of the number of times the battery might require 
recharging. 


Instantly Renewable 


Jumbo Batteries require no service station or 
electric current for recharging. Spare renewal 
plates may be obtained from your dealer or by 
mail from the factory. 

Prices—Single Jumbo, $5.25; Double Jumbo, $10.00 
Write for descriptive folder and special offer 


Primary Manufacturing Co. 
442 West 42nd St. New York 


It’s Easy to Build Things 
gnaon 
BENCH SAW 


Does your ripping 
mitering, grooving, 


— = 1 


sanding, grinding, and 
many other operations 
with surprising ease and accuracy. 
Top 10’x13”. Saws 1%” stock. Dadoes 56x56”. Machine 
built entirely of metal. Driven by % or 1/3 hp. motor. 
Portable. Attaches to any light socket. Extremely accurate. 


type of : 
eppesrance alone is 
to scare 
iar. 
Descriptive circular tells many things of 
interest to workers in wood and soft metals 
W. & J. BOICE, 1730 Norwood Ave., Dept. 805, Toledo, 0. 


BLANK CARTRIDGE PISTOL 
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Send for new price list of parts & knocked down outfits. .s 

RADIO PARTS MANUFACTURING co. - d, Pros 
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UV-201A and 216A, plate voltages from 
60 to 100 can be used. An increase of “B” 
battery voltage on amplifier vacuum tubes 
will iricrease the resultant volume of incom. 
ing signals but above a certain point it will 
be found that, though the volume is cop 
siderable, speech and music is distorted, 
THE “C” BATTERY 

When employing high “B” battery voltage 
for obtaining volume, a “C” battery should 
be employed. The explanation of the func. 


| tioning of the “C” battery 1s above the head 
of the beginner and it is enough to say that 
it allows the use of high “B” battery voltage 
without creating distortion of speech and 
music. Distortion will sometimes occur in 
amplifiers employing low “B” battery vol- 
tage. The use of a “C” battery in this case 
| will also eliminate distortion. The com- 
| mercial form of “C” battery is illustrated in 
Fig. 6 and the way it is connected in the 


Fig. 6. A 4%%-volt “C” battery of the dry 


cell type, with a tap at 3 volts. 


radio circuit having a two stage audio fre- 
quency amplifier is shown in Fig. 7. Trace 
ing this circuit out, it is seen that the two 
lower secondary terminals of the audio fre- 
quency transformers are connected together 
and a wire from this connection leading to 
the negative (—) post of the “C” battery. 
The positive post of the “C” battery is con- 
nected by a wire to the negative post of the 
“A” battery. 
THE CARE OF RADIO BATTERIES 

Dry cell “A” batteries do not really re- 
quire any care, but as previously mentioned, 
it 1s necessary to renew them at definite in- 
tervals. When the dry cell “A” batteries 
start to run down, the fila- 
ments of the vacuum tubes 
naturally will not light to 
their full brilliancy. This 
cannot always be determined 
by the eye since the fila- 
ments of WD-11 and WD-12 
vacuum tubes do not burn 
very brightly. Run down “A” 


commie maw owe 


Fig. 8. A hydrometer used for 

determining the specific gravity of 

the electrolyte of a lead plate 
storage battery. 


un cm 


batteries, however, are de 
noted by a dropping off ot 
volume or the inability of the 
radio set, if it be of the re 
generative type, to oscillate 
at the upper portion of the 
regeneration dial. Oscillation 
is denoted by a clucking noise 
in the head phones or the lou 
speaker when a certain posi- 
tion on the dial is reached. 

| Storage “A” batteries require attention 
from time to time. There are two ways 0 
determining whether a storage battery 1s run 
down, or, in other words, discharged. First 
by the method described above and second 
by the use of a hydrometer (see Fig. 6)- 
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The liquid, known as electrolyte, in the 
storage battery has what is known as a 
specific gravity. The specific gravity of the 
jiquid is much higher when the battery is 
charged than when it is in a discharged con- 
dition. The hydrometer is employed for 
measuring the specific gravity of this liquid 
and consists of a long glass tube with a 
rubber bulb at one end and a rubber tube at 
the other end for sucking up the electrolyte. 
Inside the glass tube is a small float weighted 
with lead shot, at one end, with a graduated 
scale at its other end. The specific gravity 
of the liquid in the tube is determined by 
reading the number on the graduated scale 
that is level with the top of the liquid. A 
storage battery when in a fully charged 
state gives a gravity reading of the electrolyte 
of 1.275 and 1.110 when completely dis- 
charged. The battery, however, should 
never be allowed to get in a completely dis- 
charged state. When the specific gravity of 
the electrolyte reaches a rating of 1.150, the 
storage battery should be charged and left 
until the hydrometer again reads 1.275. 
Remember to take a gravity reading of the 
electrolyte in all three cells of the battery. 
There are a number of types of storage bat- 
tery chargers on the market and the type 
used is more a matter of preference than 
anything else. It is not necessary to cover 
the means of charging the storage battery 
here, for full directions are always given 
with the chargers. There is, however, one 
important point to mention and that is, 
“does the electric light system in your house 
employ direct current or alternating current?” 
If it is direct current you must purchase a 
direct current charger and if it is alternat- 
ing current, an alternating current charger 
is required. 

“B” batteries similiar to “A” batteries 
sooner or later run down since current is 
being drawn from them. The way to de- 
termine whether a “B” battery has come to 
the end of its useful life is by measuring 
the voltage across its terminals. This is 
done by means of a voltmeter which is illus- 
trated in Fig. 9. When the leads of the 


Fig. 9. A volt- 
meter used for 
reading the 
voltage of 
“A, “BS” ead 
“C” batteries. 


voltmeter are touched by the two terminals 
of the “B” battery, the little needle will 
move along the scale and stop at some 
definite number which will be the voltage 
of the battery. As soon as a 2214 volt “B” 
battery reaches a voltage of 10 it should be 
replaced by a new one; it is no longer of 
any use, You will find by experience that 
after the “B” battery gets down around 17 
volts that from then on the voltage drops 
rapidly. It is very important thereiore, 
that you should take frequent voltage read- 
ings of every battery in the circuit. The 
life of the “C” battery in the radio set is 
Pretty near equal to its shelf life, that is, its 
life when not connected to any apparatus. 
his is for the reason that no current is 
taken from the “C” battery. A good “C’ 
battery should last for a period of eight 
months or a year after which time it is best 
to replace it with a new one. 


RAVING BEAUTIES 
_ The recent beauty contest held by radio 
in the studio of WLW brought a number of 
Tequests from girls who wanted to partici- 
pate. Perhaps their not being selected by 
the judges made them raving beauties. 


Announcing the “Gemerone” 
the “a “e 


DOLLAR 


1000 ohm 
ADJUSTABLE 


Adj ustable Rubber 


Don’t judge the Nir mensnntgene (Patent Pending) 
by its price. It is the cheapest radio > 
phone on the market but its exclu- $ with a ft. Cord $ 
sive features place it in a class by Shipping Charges Prepaid 
itself. Its performance, the clarity to any point in the U. S. 


and volume of sound reproduction, 
the faithfulness with which it repro- 


duces radio broadcasting and code, : ° 

the exquisite quality of tone to- This Complete Radio 

gether with a remarkably loud and Receiving mm, 
Wi 2 ee 


clear volume, make it the equal to, 
and in many cases the superior of, Set 
phones at three and four times its 

Radiogem 


price. 

The “GEMPHONE?” is of stand- Gemphone 
ard type and made of the very best and Aerial 
grade of materials throughout. It 
is adjustable—one set screw enables $250 
you to adjust the phone to secure 


perfect reception under any condi- Tiia-utfit.ts ab= 

tion solutely complete. It 
ja * includes everything 
The case is made of turned wood, you need to hear the 


an exclusive feature with the pn a ge gg od 


“GEMPHONE.” This feature is a a an = : 
responsible for its exceptionally sages. Nothing more (Patented Jan. 8, 1924) 
. o buy—no batteries : 
rich and mellow tone. or tubes needed—no upkeep of any kind. 

The “GEMPHONE?” is sold un- The simplest radio outfit made—yet as practical 
71: as the most expensive. A crystal receiving set that 
assembled. The coil is wound to ou =. eperase and, eniey Ca thoush _ _ 

s absolutely nothing about radio. ou receive C) 
1000 ohms—all you need to do is RADIOGEM unassembled, together with a clearly 
to place the parts into the case, written instruction book, which shows you how to 


° ° : quickly and easily construct the set, using only 

tighten up the adjusting screw and your hands and a geissors, | The instruction bool 
- explains simply ar completely the principles 0 

connect the _terminals and cord. radio and _ its graphic illustrations make the as- 

Our instruction pamphlet shows sembling of the RADIOGEM real fun. 

how to assemble it in two minutes, Price of Radiogem without phone or aerial, $1.00 


using only a screw driver. 


Consisting of 


Order Direct or From the Following Dealers : 


Akron, Ohio Dallas, Texas Media, Pa. a. 
H. Kaplan Radicgram Agency Cullum & Boren Co, Media Elec. Co. . Rupert 
oe ; Emmitsburg, Md. ___ Melbourne, Australia Rockland, Mass. 
Cook mae Maryland State Adv. Serv. Marks & Abrahams, Pty., D. & H. Motor Co 
y & MacNeill Gary, Ind. Ltd. Saginaw, W S., Mich. 
Y. Tribe of K New York City, N. Y. J. A. Loubert & Co, 
Grand Rapids, Mich. Consrad Co. St. Louis, Mo. 
Specialty Sales Bureau Radio Specialty Co. United Supply Co. 
Hamilton, Ohio Norfolk, Va. Seranton, Pa. 
Burlingame, Cal. W. Hoffmeister KF. J. Sawyer Haywood Tire Surgery 
Harold Cooley Hawera, New Zealand Northampton, Mass. Seattle, Wash. 
Capetown, South Africa H. H. Blake Parsons Elec. Shop Frank B. Wilson 
. Williams Holyoke, Mass. Omaha, Neb. Springfield, Ohio 
soe oN _ Burgess-Nash Co. Moore Sales Service 
Home Supply Co. Maizie Music & Radio Shop 0 R. ny ooagy ng Syracuse, N. Y. 
International Industries Los Angeles, Cal. re er 5; eet Syracuse Supply Co. 
Cleveland, Ohio Lester’s Radio Shoppe Binger Hl adlo Service Washington, D. C. 
Anderson Elee. Co. Lynn, Mass. Pullman, Wash. Capital Radio Co. 
Service Publishing Co. E. C., Woodman Co. Elec. Supply Store J. T. Smyth 


THE RADIOGEM CORP., 66-R-West B’way, N. Y. City 
DEALERS--Write for Prices and Circulars. 


Rew, P: 
R. B 


9 Big 256 pp. Combined Radio Catalog and Text Book—No. 
16. Mailed for 25c. in coin or money order. Not sent other- 
wise. Full of radio information and hook-ups. Prices ex- 


traordinarily attractive. Ever since 1909 Duck’s catalogs 
have blazed the way with the best and most dependable radio products. 


Send postal for our special price list on all radio instruments in 
our catalog and countless new instruments and sets not in Cata- 
log No. 16. Of special importance to those having catalog No. 16. 


THE WILLIAM B. DUCK CO. 


711-12 ADAMS STREET Dept. 3 TOLEDO, OHIO 
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Spintite 
Wrenches 


MAKE THE 
HEX "BEHAVE" 


That’s exactly what 
this new tool does for 


you—makes the hex nut 
“behave!” Puts an end to 
fussing and mussing with 


pliers in cramped corners. 


Held securely in the hexa- 
gon head of “Spintite,” a 
hex nut can be screwed 
tight, no matter how con- 
fined the working space. 


Hollow 
jecting 


stem goes over pro- 
screw-end. Ebonized 
handle, built to fit the finger 
grip, spins hex on in a jiffy. 
Hooking up becomes a joy with 
the “‘Spintite.”” You'll get greater 
distance and volume. 


Sizes fe” to 3%”, 35c each. 
Large phone jack sizes, y3” and 
%”", 65c each. 


If your Dealer can’t supply you 
send his name and write us direct 


STEVENS & CO. 


Toolsmiths since 1899 
373 Broadway, New York 


for Set 73 
Send $3.50 (pro fes- 
sional); 7 sizes, #s” to %” 
in handsomely finished 
metal base. 


Send $ 
for Set 71 
with three 
popular 
radio 


DE-TEC- TONE 
CRYSTAL DETECTOR 


Just turn the knob—DE-TEC-TONE does the 
rest. Ends reflex troubles. If your dealer hasn’t 
it, send $1.50 for one, postpaid, complete in 
carton with mountings. Manufactured by 


PYRAMID PRODUCTS CO. 


117 N. Dearborn St., Chicago, Ill. 


We can cure you. Write for free 

Booklet telling how. 
STAMMERER’S INSTITUTE 

246 Huntington Ave., Boston, Mass. 
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| Choosing and Installing 
a Receiving Set 


(Continued from page 1579) 


HANS 


TT 
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point should be decided before buying a set. 
If the beginner lives in some locality that is 
not supplied with commercial electricity, a 
storage battery will not prove practicable, 
as there will be no means of charging it. 
The battery can, of course, be carried to 
some charging station, but this procedure, 
besides being very inconvenient, necessitates 
a period of time wherein the receiver must 
remain inoperative. This is a case where 
dry cell tubes can be used to advantage. 
UV-199 or C-299 tubes will prove best, as 
their current consumption is very low— 
being .06 ampere. This tube must be used 
with three dry cells, but if only one tube is 
employed in the set the dry batteries will 
last three or four months. If three tubes 
are used, new batteries will not be needed 
for one or two months. This of course ap- 
plies where the set is not used more than an 
average of two or three hours a day. 
AERIAL AND GROUND 

If the receiver selected is to be used with 
an aerial, there are several points that must 
be observed when erecting it if best results 
are to be obtained. The antenna should, if 
possible, be at least 40 feet high and 60 feet 
long. The best all-round receiving antenna 
is a single wire about 100 to 120 feet long, 
including the wire leading in to the set. It 
should be strung in such a manner that it 
will not swing and come in contact with 
trees or buildings. If one end is connected 
to a tree, it should be so arranged that the 
actual antenna does not enter the foliage 
of the tree. This can be done by connecting 
the antenna, through an insulator, to a rope 
that is long enough to carry it beyond the 
tree’s branches. In some localities it is not 
possible to use an outdoor antenna, in which 
case very good results can usually be ob- 
tained by winding 100 feet of wire around 
the walls of the room, near the ceiling. 
Although this type does not equal the usual 
outdoor antenna, with a good regenerative 
set distance reception should be had. The 
lighting circuit can sometimes be used as an 
antenna very effectively by employing one 
of the antenna plugs on the market for this 
purpose. The plug is screwed into the elec- 
tric light socket and a wire run from the 
binding post provided, to the antenna bind- 
ing post on the set. 

A good ground is very important in the 
efficient operation of the receiver. An ex- 
cellent ground can be made by connecting 
to a water pipe or radiator. If possible, a 
cold water pipe should be used, although a 
hot water pipe or a radiator can be em- 
ployed with excellent results. Under no 
circumstances should a ground be taken from 
a gas pipe. In connecting a ground toa pipe 
the pipe should be filed perfectly clean and 
the connection made by means of a good 
ground clamp. The ground wire running 
from the actual ground to the set should be 
just as short as it is possible to make it. 

CONNECTING UP THE SET 

A radio set is very easily connected up, 
although it is of prime importance that the 
person doing the actual installing keep his 
wits about him. 

Every radio receiver has a series of bind- 
ing posts to which the necessary connections 
are made. First, there are the two “A” or 
filament battery binding posts. They are 
marked A+ and A—. Naturally the posi- 
tive (+) post of the “A” battery connects 
to the A+ binding post and the negative 
(—) post of the “A” battery to the A— 
binding post. Next, there are “B” battery 
binding posts, two of them on a one tube set 
and three of them ona three tube set. Of this 
number there is only one binding post 


arn, 


SIMPLE SIMON 


A new regenerative tuner 
using no switches and only 
one control. Three thousand 
miles has been conservative 
range during winter. This set 
works on a loop up to hun- 
dreds of miles, or with 9 
ground wire only, without 
either aerial or loop. Just 
the thing to stop re-radiation, 
Priced at $18.00. Add PP, 
on 9 pounds. This is our 
type SS. Amplifier to match 
at $18.00. 


3000 MILE RADIO 
TRESCO TYPE X 
REGENERATIVE 

RECEIVER 
Licensed under Arm- 
strong U. S. Patent 
Nv. 1113149. For re- 


sale to amateurs only, 
Thirty customers re- 


port receiving Scot- 
land during Radio 
Week. A_ complete 


3,000-mile Armat 
Regenerative carer are 
$25. Use it with any 
make bulb WP11 or 
12, or dry 
eee as well as 
storage battery. - 
plete with bulb, batteries, phones, etc...... 9930 
Circular for 2 cents. This set received ‘‘Chicago 
American”’ Regional prize of $350. 


500 to 1000 
MILE 


Regenerative 
Tuner 
Two controls at 
$12.50 only. Add 
P.P. on 9 pounds. 
This set is portable 
and uses any type 
tube. 
Send Stamp for 
Cireslar 


TRESCO, DAVENPORT, IOWA 


sh ITO 
**Madera” 
Die Cast 
WOOD 
**Clearspeakers” 
Give Radio a New Power 
and Tone-Purity 


wonderful artificial 
i as seasoned hard- 
1 dies under great 


“‘Madera,”” 
wood, twice as dense 
wood, is cast in stee 
pressure and heat. 
It gives our 
harmonious resonance 
radio set, reproducing 
remarkable purity, clearness 
volume, 
Each 


“Clearspeakers” 
that glorifies any 
signals wit! 
and 


“Madera Clearspeaker” 
is fitted with a special loudspeaker 
unit, and is ready to attach to any ~ 
designed for loudspeaker service—e 
the better crystal sets. 

You’ll never know real 


adio till you hear it 
thru a Madera Clear- 
speaker. 
No. 804 
$15.00 


Madera 
Clearspeakers 


are offered in 5 styles and 
sizes, two of which are 
shown here. 

Your Dealer should have 
them in stock. f he has 
not, write us for circulars 
giving us dealer’s name and 
address. 


American Art Mache Co. 
343 W. Austin Avenue 
| 


= CHICAGO y ) 
Charge Your Battery 
For A Nick 


The Gold 


list of broadcasting stations. 
The Automatic Electrical 
Devices Co. 
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marked B— and the negative (—) pole of 
the “B” battery connects to it. The second 
post, and the first B+, is for the detector 
tube and to this is connected a wire from 
the 2234-volt tap on the “B” battery, which 
is a positive (+) pole. The second B+ 
binding post is for the amplifier vacuum 
tubes and to this is connected the positive 
(+) pole of the “B” battery that has the 
largest voltage. This, you will find, proves 
to be the terminal farthest away from the 
negative (—) pole. we 

There are two more binding posts, one for 
the aerial and one for the ground. The 
aerial binding post is marked A and the 
ground binding post either E or G. After 
these connections are made, the vacuum tubes 
placed in the sockets and the earphones or 
loud speaker plugged in or attached to the 
“phone” binding posts as the case may be, 
the set is ready for reception. 
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RADIO FREQUENCY AMPLIFICATION with the BALLANTINE VARIOTRANSFORMER 


International Radio Notes 


(Continued from page 1599) 


Rutt pesunnanensauarantannarenaanas 


into this field. English apparatus is high- 
priced and German imports are irregular. 
Only dry-cell sets and tubes are desired, 
since there are few charging plants. A 
popular piece of apparatus is a three-tube, 
dry cell, American set, capable of receiving 
300 miles with a loop aerial. The humidity 
and continued static make good insulation 
and radio frequency necessary. Prices for 
receiving sets vary from $15 for crystal sets 
to $250 for three-tube sets. 

Colonial authorities have not taken defi- 
nite action on the use of radio sets in the 
Foreign Colony, but are awaiting the ar- 
rival of an expert from London, temporarily 
permitting experimental broadcasting and re- 
ceiving subject to the approval of the Hong 
Kong Radio Society. Regenerative sets are 
prohibited. Assurance that American sets 
will not be discriminated against is given. 


Radio exports for the year 1923 totaled 
$3,448,112, compared with $2,897,799 last 
year, according to Department of Commerce 
Statistics. While the shipments of radio 
apparatus form only about 5 per cent. of the 
total value of all electrical exports, which 
in 1923 passed the $72,000,000 mark, radio 
exports increased about 7 per cent. out of a 
total gain of $9,000,000. December radio ex- 
ports totaled $335,308, compared with 
$381,827 for November and $270,061 in Octo- 
ber. In November, the bulk of American 
radio apparatus sent out of the country went 
to Argentine, Quebec, Ontario, Australia, 
Panama, Mexico and England. Twenty-four 
countries purchased apparatus valued at over 
$1,000 from American exporters. 


More than 12,260 miles of aerial wire have 
been erected in Great Britain in the last 12 
months, so much has the radio craze seized 
the public. It is estimated by officials of 
the British Broadcasting Company _ that 
2,000,000 people are entertained daily at a 
cost of a farthing each. 

The company claims that wireless has 
stimulated industry considerably. It has 
necessitated the opening up of a new sub- 
head in the directory for “radio supplies 
dealers;” £100,000 has been paid to the 
cntertainment industry in salaries, fees and 
Copyright royalties, and large numbers of 
engineers and studio staffs receive employ- 
Ment at the various sending stations. 


How to get increased distance 
with your crystal set 


with 


err crystal set is the starting point 
on which to build a good distance 
receiver. For authorities agree that there 
is nothing finer than a good crystal for 
clean-cut detection—not soloud asa tube, 
perhaps, but much clearer. Simplicity it- 
self is the crystal. And its improved mod- 
ern forms and mountings make adjust- 
ment easy. By all means, keep this element 
with which you are already familiar. 


Use tubes to best advantage 


Tubes, of course, are needed for amplifi- 
cation—to build up weak distant signals 
so that they may operate your crystal de- 
tector. But, by putting your money for 
tube equipment into one or more stages 
of radio frequency amplification, tuned 
with BALLANTINE VARIOTRANSFORMER 
Units, you will get increased distance. 
And with this method there comes a 
greater selectivity, accompanied by a 
reduction of interfering noises. In fact, 


Complete radio frequency 
amplifier unit with $ 00 
socketandrheostat jeu. 
Transformer only $, 

for panel or base of 


At dealers or postpaid 


BALLANTINE 
VARIOTRANSFORMER 
UNITS 


ANT. 


ro) ( SfTECTOR 
an 


Laren are 
deste 


Present hook-up —_—_ Revised hook-up 


tunes broadly 


BALLANTINE amplification into a crystal 
detector may be made as clear as a vic- 
trola. Furthermore, the full possibilities 
of your tubes may be developed without 
annoying your neighbors. 


Easy changes quickly made 


The above diagrains show how one popu- 
lar make of crystal set can be brought 
up to date quite readily—only a slight 
rearrangement of wiring to hook in the 
first BALLANTINE Unit. And it’s just as 
easy with any other crystal hook-up. 
Additional BALLANTINE Units may be 
inserted from time to time. 


Try this instrument. Then, if there’s 
anything you don’t understand, our 
staff engineers will help you out. 


Booklet tells how to improve 
crystal sets 


“Radio Frequency Amplification with the 

BALLANTINE VARIOTRANSFORMER, is the 

title of our 25-page booklet, packed with 

useful data, charts and diagrams. Send for 
your copy now. 


Boowron Rveser Mere, Ca, 


ioneers in Bakelite Moulding 
624 Fanny Road, Boonton, N. J. 


RADIO FREQUENCY AMPLIFICATION with the BALLANTINE VARIOTRANSFORMER 


Save '/, Cost of New Tube 


GUARANTEED 


VACUUM 


TUBE RE- 


PAIRS AT POPULAR PRICES. 


We try to maintain 24-hour service. 
All repairs guaranteed. 


Tubes satisfactory or money refunded. 
Special discounts to dealers. 

Send broken and burned out tubes parcel post. 
Repaired tubes returned parcel post, C. O. D. 


—_—= 
Cn 


HARVARD RADIO LABORATORIES 


200 OLD COLONY AVE. 


SO. BOSTON, MASS. 
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TRY the Marvelous Improved 
Eliminator of 
Undesired Signals 


\ 
o C 


ay 


a 


SILENCER 


PURE 
INDUC TANCE 
for radio efficiency 


RADIO PARTS 


ANNOUNCEMENT 


You must try the new 
PURE-TONE 
Amplifier 
(2 Stage) 


TRAPS THE ENEMY WAVE 


and silences the interfering station 


and will diminish A. C. hum, 
spark interference and some static 
noises, 
$8 Postpaid 
Or at your dealer's. 


| Try the NEW, 


inthe Efficiency rors 


‘ J 5 ta sian ahi e " 
and enables you to get the signals and hear stations recent advances in the art of 
you want to hear. you never heard before amplification. 

May be used to sharpen tuning, % 


UNIT | 
It achfeves a new standard of 
rich quality. The full pure tone 


of this instrument is the result of 


Pe ED 
SPECIAL PRICE COUPON 


Send me Pfanstiehl Pure- 
Tone Amplifier. Enclosed find 
money order or draft for $17.50 
(or send C. O. D. 


Satisfaction guaranteed. 


RADIO | 
Y SERVICE COMPANY 


Highland Park, Illinois 


Postpaid or at your dealer’s 


JUST THE Book You WANTED | 


“Radio News” 
Amateur’s Handibook | 


by the most eminent. 
Radio Experts. “g: 
) ENP ; ‘ 


‘ 


plain 
tions 
ratus, 


OF WIA -WOOQMINV SHAZIVNVY SMIN DIVE, 


Price $1.00 


Volume No. 1. 


Chock full of radio constructive and instructive articles from 
cover to cover. 
everyday language which everyone can understand. Sec- 
include articles on Receiving Sets and Sundry Appa- 
Transmitters and Accessories, Radio Theory, Vacuum 
Tube Data, and Practical Hints for the Amateur. 
which also serves as a ready reference and should find a 
place in the library of every amateur. 
and over 375 illustrations, diagrams, and photographs, bound 
in a multi-colored heavy board. 

On sale at all leading radio stores. 
supply you, send a dollar bill and the book will be forwarded 


to you postpaid. 


EXPERIMENTER PUBLISHING Co., INC. 
53 Park Place, New York 


(Second Edition) | 
| 


Written by foremost radio authorities, in | 


A book 


It contains 224 pages 


If your dealer cannot 


plies from us. _ : 
Send stamps for large radio catalog. 


24-HOUR SHIPMENTS 


The Cut Rate Radio Co. 


P.O. Box 472 Dept. C Newark, N. J. 


Huwpreps oF eapio £4N5 ||| PATENTS scare 


Mason, Fenwick & Lawrence 
Patent & Trade Mark Lawyers 


Washington, D. C. New York Chicago 
Established over 60 years 


TYPE WC-10 
RADIODYNE RECEIVER 


A super receiver of the compound circuit type. For 
use without outside aerial. So sensitive will pick up 
radio music ard speech when other types fail. Price 
without tubes and batteries $150. Big catalog 10c. 
Dealers write. Distributed by 
TELEPHONE MAINTENANCE CO. 
20 So. Wells St., Dept. B-1, Chicago, Ill. 


to hear programs from 


YO stations 400 to 1000 
DON’T NEED Miles Away. 1 can show 
you how to get them 
TUBES on YOUR CRYSTAL 
Dollar. Send self-ad- 
@ressed envelope for picture of my set. 
EON MBERT 
595 So. Volutsia. Wichita, Kansas 
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A Radio Auxiliary Lan- 
guage for Trans- 
Oceanic Works 


(Contnued from page 1565) 


TO tna ‘ erste UHL 


greater governmental tolerance regarding 
amateur activities, a great volume of new 
business is bound to result. It is true that 
transmitting stations will be held down at 
first to a relatively small number; with nar. 
row restrictions as to power, antennae, etc, 
but in the end the impulse for adventure 
among even Oriental radio fans will react 
on the authorities to produce greater free. 
dom of radio activities. 
MORE ADVANTAGES 

So far, I have not mentioned the great 
advantages which will accrue to those whose 
activities are along technical or scientific 
lines. 

There are probably not more than 250- 


| 000 real leaders of thought in the world 


| today. 


For such as these, the burden of 
Russian, for example, which is ponderously 
rich in technical literature, is a real “thought 
retarder.”. The Russian Communists have 
officially adopted Ilo and made it compul- 
sory in their propaganda. It is a sign that 
the use of the RAIL as a medium of propa- 
ganda is a tremendous advantage. The 
Russian organ is called “Nia Standardo” 
(Moscow). 

The problem of a radio vocabulary has 
been practically solved by engineers in 
Europe and America. I have a list of 1,300 
radio and electrical terms in “Ilo” which 
are truly international and enable any radio 


/ enthusiast to talk with a fellow fan after 


|a few 


lessons. These terms are read at 
sight, as they are self-explanatory. 
It is hardly necessary to dwell on the ad- 


| vantages to manufacturers and engineers, 


| conferred 


by being able to communicate 
with 10 to 40 countries in one simple tongue. 


| The Crosley Radio Corporation has received 
orders from Switzerland in Ilo, and I have 


done business with French, German, Swiss 
and Swedish business men who have taken 
up Ilo as a pastime. 

Those who want to start in with Ilo may 
write to Thanet Radio Society, 114 North- 
down Road, Margate, England. There are 
several hundred members. Edgar Gurle, 
Beckenham, Engineers’ Club, Coventry St, 
London, S.E., has a fine laboratory and 
wants to try the RAIL. 

A. Crane, 44 Brookbank Rd., London, 
S.E. 13, (2AAA) wants to get to work 
with American amateurs and so does Percy 
V. Jarves, Boaz Island, Bermuda. 

To receive the latest “flashes” of radio 


| news from 20 countries first hand is well 


worth a few weeks or even months of easy 
study and practice. 
PRACTICAL APPLICATION 

The radio fan may now very properly 
ask “whom shall we write to on the Conti- 
nent ?”—In the first place, there are “IL” 
Radio Clubs in Europe whose members are 
already asking for addresses of radio fans 
in other countries. There are 120 pages of 
addresses (4,800) in the Ilo correspondents 
list issued annually at Luxemburg. It 1s 
called “VAK.” 

Russian radio engineers who have done 
wonders, under their present difficulties, as 
indicated in Bashenoff’s “I.R.E.” (June) 
paper,—welcome such a simple language ™ 
order to get “checks” in their experiments 
from a greater number of radio listeners. 
The communists and the Germans used the 
“I.L.” during the war extensively. 

The International Union of Scientific 


Radio Telegraphy will be enabled to do far 

better work, using “Ilo” in checking 1s 

results by the co-operation of fans in 
here than 


Europe and the Western Hemisp 


ana i 
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by having to obtain test data from a rela- 
tively limited body of observers, in several 


languages. 


It requires no imagination to appreciate 
what internationally readable tests sent out 
simultaneously, on I.C.W. from various 
broadcast stations would mean in locating 
static producing sources or areas of fading. 
The obscure factors affecting these phe- 
nomena would be more quickly traced than 
ever before. ba athe 

I hope that every ambitions and intelligent 
person who is reading this article will try 
to imagine how their interest in radio will 
be deepened by correspondence with radio 
fans in the countries of Europe. 

It will make DX work truly international 
by breaking down the differences of speech 
which take so heavy a toll of our ideas as 
soon as we Start to cross intellectual, “cus- 
toms barriers.” We should not hesitate— 
thought is liberated by the “RAIL.” 

Station “WLW”, the Crosley Mfg. Co., 
Cincinnati, Ohio, has been teaching “Ilo” by 
radio. The first broadcast station in the 
world to “go across” with an “IL.” talk 
to Europe was “WGI”, at Medford Hillside, 
Mass., with a talk in English, and “Ilo” at 
8:45 P.M., December 19, 1922. Other sta- 
tions soon followed. “WNAC”, Boston, 
gave local “Ilo” talks in November 1922. 

The writer will be glad to help those who 
are in doubt about the relative naturalness 
and ease of Ilo. Comparative translations 
of a text into the systems will be furnished 
to those who want a decisive proof of the 
expressiveness and logic of “Ilo.” 

Do you want to communicate with your 
co-workers in Europe without wracking 
your brains during the next 18 months in 
trying to learn French, Swedish, Danish, 
German, Spanish, Italian, and perhaps Rus- 
sian? The very idea is preposterous! Help 
to banish it by learning “Ilo” now. Write 
to me at Beacon Chambers, Boston, Mass. 
on how to get books and form classes. 


While the Sun Shines 


(Continued from page 1591) 
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relay work. This has proven to be “fine 
business” as can be easily judged by refer- 
ring to the results obtained by French SAB, 
and 1XAM and 1MO, who first worked him 
from this side of the water. Whether or not 
anyone has worked below the 100-meter 
wave for any length of time during the day- 
light, I do not know, but from recent tests 
made by the Westinghouse Electric and 
Manufacturing Co. between their broadcast 
stations KDKA and KFKX, it seems evi- 
dent that there is an entirely new field for 
the amateur below 100 meters. It has always 
en taken for granted that no matter what 
the wave-length of a transmitted signal 
might be, its propagation during the daytime 
was retarded by the effect of the sun’s rays 
and that consequently its freeness from ob- 
stacles during the dark hours increased the 
transmitting range about one-half. This 
assumption has been well supported for the 
reason that no other phenomenon ever made 
itself evident and for the reason that no 
research work was carried on below 100 
meters. Audibility curves of the reception 
of daylight signals from KDKA have re- 
vealed a rather startling phenomenon in con- 
hection with waves in the vicinity of 70 to 

meters. The accompanying curve tells 
- Whole story. It will be seen from this 
on the 100-meter signal has about twice the 
audibility at a definite receiving station in 
the night time as it has in the day time. 

¢ 80-meter wave, however, has directly 
Opposite characteristics, namely, its audibility 
uring the day has twice the amplitude at a 


Other Electrad 
Products of Superior 
Quality & Dependability 


FIXED GRID LEAKS 


Absolutely uniform, unvary- 
ing fixed resistance. A supe- 
rior product of dependability 
in all resistances from 1% to 
10 megohms. Price 30c. 


— eee, 


LEAD-INS 


No longer do you need to 
ruin your window frames. 
Electrad Lead-Ins fit under 
closed windows, can be bent 
to any shape. Covered with 
fireproof insulation of 1000 
volts resistance which pre- 
vents grounding on wet sills. 
Fitted with Fahnestock Clips 
40c, 


INDORARIALS 


Ideal for sharp tuning. Won- 
derful directional effects. Re- 
duces static. Can be used 
anywhere. Hang on door or 
wall behind draperies or laid 
under rug. Can also be used 
as ground. Price $1.50. 


Electrad products 
are of the highest 
quality electrically 
and mechanically. 
You are protected 
by an _ absolute 
guarantee when 
you buy them. 
Most good dealers 
carry them, 


Double your dis- 
tance with this 
Variohm 


HE latest invention in grid leaks en- 

ables you to get exactly the correct 

resistance for your individual set as 
it receives in your home, With the Variohm 
you can secure and maintain any resistance 
from 14 to 30 megohms. Once adjusted to 
your individual set, the setting is perma- 
nent. 
With it you get maximum distance and sen- 
sitivity. Without it your set is working at 
a disadvantage. It eliminates circuit noises, 
is moisture-proof and non-microphonic. 
Suitable for panel or base-mounting. Un- 
mounted 75c, mounted $1.00. Equipped for 
use with standard fixed condensers. 
Displayed, sold and recommended by all 
dealers. If your dealer cannot supply you, 
send us his name and purchase price and 
we will send it to you post-paid. Satisfac- 
tion guaranteed or money back. 


Electrad Radio Products of 
Dealers guaranteed superior quality 
offer you wonderful opportunities for quick 
turnover and good profits. Write for de- 
tails on our greatly increased advertising 
campaign, dealer helps and package of fast 
moving items. 


Electrad, Inc., Dept. H, 428 Broadway, New York, N. Y. 


| ELECTRAD 


a name stamped only on Superior Radio Products 


-TUBE 
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SUPERHETERODYNE ——— 


The ultimate circuit for long dis- 
tance and perfect reception. Every 
power station in the U. S. A. and 
Canada is a regular performance. 


We have complete parts for the 
latest Eight Tube Radio Receptor 
Superheterodyne Circuit. Radio Re- 
ceptor Kit including special trans- 


formers, by-pass condensers, and 
coils, with a simple blue print chart 
for easy building, $55. Sockets, 
loop, beautiful engraved Bakelite 
panel, variable and fixed condensers, 
rheostats, potentiometer, grid leaks, 
and all necessary parts, $55. Com- 
plete, Radio Receptor Kit and all 
parts, $110. 


Dealers: Write for attractive proposition 


FRIEDLANDER-KOPPLE RADIO SERVICE, Distributors 
149 Church Street—NEW YORK—Barclay 4919-9337 
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Highest quality loud speaker made. 
CAST ALUMINUM vibrationless horn, 
extra large and sensitive unit. Adjust- 
ment lever tones down local stations and 
strengthens weak signals from distant 
stations just like focussing a camera. 


TRIMM 
Standard Model 


Same wonderful unit, with same lever for 
instantly increasing or decreasing distance 
between poles and diaphragm. Fitted 
with non-metallic horn 2114 inches high 


with bell 10 inches wide. 
TRIMM $22.50 


Phonograph 
Attachment 


Same giant size 
unit with coup- 
ling to make a 
high grade loud 
speaker of any ° 
phonograph. 
$10.00 
Trimm 
Headsets 
Dependable 
$5.00 
Professional 
$7.65 
Lifetime guar- 
antee with every 
Trimm product. 
Write for 
fol de v% 


TRIMM RADIO MFG. COMPANY 


Dept. 64, 24 S. Clinton St., Chicago, Ill. 


ADIO TUBE 
EXCHANGE 


We Repair All —o Makes of Tubes 
uding 


W.D.-11 wu 


U.V.-199 or C.- 
C.-11 or 12 — 50 
U.V.-201A BV < oa A 
D.V.-1 or 2 
U.V.-200 hs phe 


C.-300 or 301 
All tubes guaranteed to do the work. 


RADIO TUBE EXCHANGE 
200 BROADWAY NEW YORK CITY. N. Y. 
All Mail Orders Given Prompt — 

Orders sent Parcel Post C. O. 


MAN WANTED #3272'2,coury 
Experience unnecessary. Largest concern of 
its kind in the world. OUR MEN NOW 


GETTING $200 WEEKLY. Lowest prices. 


RED SEAL COAL CO. 
Px} Coal ExchangeBldg.,Armour Sta.,Chicago 
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Audibility curves of signals transmitted from the 
Westinghouse station KDKA at Pitsburgh. 


receiving station as the same wave trans- 
mitted after dark. 

Of course, these tests were carried out 
with radio telephony only, and the audibility 
curves are those of the speech frequencies. 
However, these are directly relative to the 
amplitude of the carrier wave and, there- 
fore, the same phenomenon should be ap- 
parent in C.W. and I.C.W. transmission. 

What might be accomplished on these 
very low waves by amateur stations can- 
not, of course, be determined, but if the 
system should prove of advantage it would 
be an easy matter to slightly redesign the 
transmitting set so that one could shift to 
the very low wave for daylight transmission, 
and to a wave above 100 meters for work 
after dark. Thus advantage could be taken 


| of the best part of the curve of each re- 


spective wave band. 

More than likely, a good deal of experi- 
mental work would have to be done before 
this low wave-length would prove of suffi- 
cient utility to the amateur, but, having pos- 
sibilities, it is a thing that should not be 
overlooked. W hy not try this out and de- 
termine what really can be done during the 
daytime? The first Ham who makes a new 
daylight record on short wave work is going 
to get wide publicity, and his name will 
stick, M, L, MUHLEMAN 


Summamiammmmmmmmnent 
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A a Radio 
Tax?—No! 


(Continued from page ne 


for a song which received no advertising or 
“plugging” except through broadcasting. 
The Victor Phonograph Company has made 
arrangements to broadcast the work of its 
artists, which is good advertising. 

The tremendous advertising possibilities | 
of broadcasting must not be overlooked. 

The idea of having all broadcast stations 
under one central control is, perhaps, a solu- 
tion of the broadcasting problem, but I do 
not think so. What we would gain in eff- 
ciency would be lost in other ways. The 
broadcast station should be a community 
affair like the public library. Every city 
should be proud of its station, and if Cham- 
bers of Commerce, Boards of Trade, or 
other civic organizations do not see the 
opportunity in broadcasting, I am sure a 
little political activity of the local radio fans 
will convince the city fathers that a munici- 
pal broadcast station is an absolute neces- 
sity. I do not know how stations WDAP, 
Chicago Board of Trade, KOP, Detroit 
Police, and many others are financed, but I 
do not think they are dependent upon the 
profits of any radio manufacturer. WEAF, 
New York City (A. T. & T. Co.), is, I 
understand, a commercial station and any- 
one who so desires may secure its services 
for a definite price for a stated period. 
Doesn't the local station idea appeal to you? 

To return to the Federal radio tax idea 
as promulgated in an article in the January 
issue of Rapio News by Raymond Francis 
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How Are Your 
Radio Batteries Made? 


Cut into any spent “B” Battery 
—compare the construction 
with Ray-O-Vac. Look at in- 
sulation, connections, cell con- 
struction, the block—every de- 
tail. There’s where Ray-O-Vac 
design and workmanship count 
—the only places where a bat- 
tery can make any difference 
in the performance of your set. 
Look thoroughly into this sub- 
ject of batteries, explained 
clearly in our book on the use 
and care of Radio Sets. Ask 
for “Radio Trouble Finder” to- 
day. Your name and address 
on margin of this advertise- 
ment bring it to you. It shows 
why thousands of radio en- 
thusiasts will have nothing but 
Ray-O-Vac Batteries. There is 


one for every radio use. 


FRENCH BATTERY & CARBON OO. 
Madison Wisconsin 


Atlanta Dallas Denver —— 
Chicago New York 


-RAY-O-VAC 


Radios Best Batteries 


——E 
IT 1S A PORTABLE 

No aerial, ground 
or loop requi 
for Local Stations. 

You can take it 
with you whea 
visiting. Use it in 
your Hotel room 
—On your vata 
tion = a Leta") 
Any 

PONG RANGE 
—coast to coast— 
Deestion Loud and Clear. Wide range ™ 

e 
” "Single Tube “SUPERFLEX” in Leatherette Case, 


ery Nea 
“Order NOW—Will be sent C. 0. D. parcel Dae 

anywhere on receipt of $1.00 with order, t 

postage. 

PRICE . $65.00 COMPLETE 
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Fonte to operate. Dealers write 
NSON ENGINEERING COMPANY titiaes 
2125 N. Halsted Street, ~ Chicago, Ulin! 
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SIGNAL ELECTRIC —. co. 
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Yates, which says: “Some will ask, how 
would it be possible to collect this broad- 
casting fee? The answer is, how is it pos- 
sible to collect any other legal fee? How 
is the revenue tax collected, the income tax 
and all the other various collections that the 
Government has to make? It is true that 
there are a certain number of evaders, but 
they are greatly in the minority. In the case 
of radio, legislation could be enacted that 
would make it illegal to own a radio re- 
ceiving set without being obligated to pay 
a small yearly fee, and it is certain that 
the Government would meet with just as 
much success in collecting this charge as 
it has met with in the many other tax col- 
lections it has to make. 


NO FAIR COMPARISON 


The automobile tax is not a fair compari- 
son with the proposed radio tax. The auto- 
mobile can be, and often is, an engine of 
destruction. Some check must be kept upon 
those who operate them. There is no tax 
for possessing an automobile in any state 
as long a8 it is not taken on the public 
highways. Qu course, this virtually includes 
all machines as you cannot very well oper- 
ate a motor in your attic or cellar. 

The cost of collecting the income tax is 
not definitely known, but anyone who looks 
into the subject at all will be convinced that 
it costs plenty. 

I believe that most radio fans believe with 
Mr. David Sarnoff, vice-president and gen- 
eral manager of the Radio Corporation of 
America, that the air must be kept free. 
Mr. Sarnoff in a recent address said: 

“It has been said by a great many people 
and a great many corporations—some very 
large and able—that broadcasting depends 
upon finding a means through which the con- 
sumer will pay for the entertainment he re- 
ceives. It has been said that unless some 
method provides a means for collecting 
revenue from the user of a broadcast instru- 
ment, the whole industry is bound to collapse 
in time because there will be no means of 
supporting it. It is my firm conviction this 
solution to the problem is not necessary, 
that broadcasting can be made commercially 
practicable without collecting from the con- 
sumer. The greatest advantage of broad- 
casting lies in its universality—free enter- 
tainment, culture and instruction. It is up 
to us with intelligence and technique and 
broadness of spirit and vision as to the 
luture, to preserve that most delightful ele- 
ment in the whole situation, namely, the 
freedom of radio. 


FREEDOM VALUABLE 


“Just so soon as we destroy that freedom 
and universality by confining it to those 
who pay for it, just so soon we destroy the 
fundamental of the whole situation. “And, 
therefore, I believe very definitely that 
broadcasting as constituted today is commer- 
cially sound and that it will remain so in 
the future, although there may be selective 
methods which will do no harm. These may 
supplement the present system. There may 
be wired wireless and the like, but funda- 
mentally there will remain, and there must 
remain and be preserved, that element of the 
broadcast situation which makes it possible 
or grand opera to go to the slums and to 
districts of the poor as well as the rich, 
Me eer, in the world, without any charge. 
he real picture of a $15 or a $25 set in 
¢ home of the slums receiving the magnifi- 
aor in the air is the picture we must 


Hasn't Mr. Sarnoff voiced just your idea? 


A FAIR COMPARISON 


"4 ” . 
‘our head,” said the Professor, after a 


“ 
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S63. 
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eis poor recitation by a student, “is 
Just like a vacuum tube. It’s sealed tight, 

fs a lot of useless noises and there’s 
Nothing in jt.” 


Contributed by Harry Gershonowits. 


An Easy Way 
to Cut Out 
Interference 


Add a Ferbend 
Wave Trap to 


Your Set 
Why Listen to Three 


Stations at a Time? 


Why rebuild and enlarge your set to 
the last pitch of refinement just to get 
better selectivity, when you can get a 
WAVE TRAP which, connected by 
two wires to your old set, will TRAP 
OUT the powerful waves from the 
interfering station, and leave the voice 
you want to hear just as “clear as a 
bell’? 

The FERBEND is the original 
WAVE TRAP, designed and manu- 
factured complete by us, after years 
of careful experimenting. Do not con- 
fuse it with imitations, hastily as- 
sembled from ordinary radio parts. 


FERBEND 


The 
Original 
Wave 
Filter 


This Man Takes 


His Choice-- 
Why Don’t You? 


FERBEND ELECTRIC CO., 
25 E. South Water St., Chicago. 


I have installed the WAVE TRAP I pur- 
chased from you some time ago and given it 
a thorough try-out. There are five broadcast- 
ing stations in this city, four of them I can 
trap out by moving dial ten points, the other 

I, the most powerful one, I can silence by 
changing the dial twenty points. This station 
_— on the Atlantic coast and Hawaiian 

slands, 


JOHN F. PARSONS, 
109 N. Avenue 19, 
Los Angeles, Calif, 
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Bakelite Jack 


ADDITIONS TO 
ANY SET 


. 30-Single circuit open $.80 
. 31-Single circuit closed .85 
. 32-Double Circuit ... .90 
. 33-A” Battery Switch .90 


—no metal 


CICO 2-Way 

Every C1 CO PRODUCT is 
packed in a distinctive GREEN 
BOX and unqualifiedly guaran- 
teed against all defects. 


types of tips. 


CICO Jacks moulded from Bakelite 
in frame_ construction. 
Connections made tn Binding Posts 
—no soldering necessary. 
Bronze Springs—will last a life-time without adjustment. 
Sterling Silver Contact Points. 


Price 60c 
Phosphor 


Plugs constructed so that loud speaker and 


headphones can be connected simultaneously or individually 
whichever you desire. 


Fit all standard jacks. Take all 


Consolidated Instrument Co. of America, Inc. 


41 East 42nd Street, New York 
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“QUALITY IS FIRST! 
—in all M-G products 


Tell at a glance whether it 
is Antennae, Ground, A or 
B Battery, etc. Name neatly 
engraved for keeps on top 
of each post. (See illustra- 
tion). Price 15c each. Set 


of 10 for $1.50. 


scngs ” 
Minute Man 

SWITCH LEVER 
Positive _ contact. Newest 
design. Panel collar consists 
of six small _nickel-plated 
tension by 
proper number of 
Can be used on all 
switch points. Price 


using 
washers. 
types of 
25c¢ each. 


TYPE S-12 “THOROBRED” 


STANDARD TUBE SOCKET 


Bronze contact 


Thick tube, scons c 
nickel - plated, oot : <a 
molded Bake- Ene 


standard tubes. 


ite base. Price $1.00 


If your dealer does not handle M-G Products 
write direct. 


The MARSHALL-2ERKEN Co. 
Toledo, Ohio 


Dept. A 27 No. Ontario St. 


Am freer! 


“PUSH-PULL” 


Power Amplifying 

Transformers 
More volume—less dis- 
tortion—perfect reproduc- 
tion of music or speech. 

New bulletin of amplifier 
hook-ups and circuits using 
“Push-Pull” amplification, at 
your dealer’s or sent free on 
request to us. 

Modern ‘“‘Reflex” Audio Transformers 
10 to 1 ratio for all reflex circuits using 
crystal detectors. Will work satisfac- 
torily with any standard Radio Fre- 
quency Transformer. : 

Modern Standard Audio Trans- 
formers 4 to 1 ratio for all 2-step 
amplifiers and specially designed for 
use with Modern “Push-Pull’” Trans- 
formers. 


If your dealer can’t sup- 
ply you, write us giving 
his name. 

The Modern Electric Mfg. Co. 
Toledo, Ohio 


lectric 


MPG co. / 
Toledo.o 
—e 


TUBES REPAIRED 
Only Middle West Tube Service Statior 


8 Hour Service. No Extra Charge for Broken Glass. 
WD-I!, WD-12, Cell, C-i2 ........ $3.06 Ea. 
2 OS ree -00 Ea. 
UV-201-A, C-301-A, UV-199, C-299 3.00 ca. 
at 6. arr 2.75 Ea. 


We Buy Burnt out Tubes. 

All Tubes GUARANTEED and Returned P.P. C.0.D. 
DEY’S RADIO SERVICE 

Dept. 1, 5413 Race Avenue Chicago, Ill. 


Pn 
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The Vacuum Tube 
Patent Situation 


(Continued from page 1573) 
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| Company under the Fleming valve patent 


803,684, which expired November 7, 1922. 
When the De Forest Company was sued un- 
der the Fleming patent they in turn entered 
a countersuit under various De Forest pat- 
ents, including, among others, the amplifier 
patent 841,387 and the “grid” patent 879,532. 
On consent decree the amplifier and grid 
patents were sustained and the Fleming 
patent held valid as limited to a detector of 
radio frequency oscillations. The early con- 
struction by Edison of the two electrode 
tube, as disclosed in his patent 307,031 show- 
ing the two electrode tube employed in low 
frequency circuits, was the principal cause 
of the limitation upon the Fleming invention 
to radio frequency circuits. 
MARCONI ROYALTIES 


Subsequently in the accounting proceedings 
in the Marconi and De Forest suit it was de- 
creed that the Marconi Company was entitled 


| to royalties upon tubes used not only as 


| detectors, but also as oscillators and ampli- 


fiers. In subsequent litigation by the Radio 
Corporation of America v. Radio Audion 
Company, the Fleming patent was more nar- 
rowly construed and limited to cover only 
tubes used as detectors. The art will re- 
member that until the Fleming valve patent 
expired the Radio Audion Company was 
compelled by order of the court to restrict 
the sale of its tubes to amplifiers or oscil- 
lators and the following notice was required 


| to be attached to the individual boxes, car- 
| tons and containers 


in which the Radio 
Audion Company tubes were shipped: 


This tube is not sold or purchased to be | 


used as a detector of wireless waves. Any 


use or sale of it for such use renders the | 


vendor or user liable to prosecution for in- 
fringement of patent. This tube is sold for 
use in tandem with another device acting as 
a detector, for the purpose of amplifying 
either radio or audio frequency currents, or 
as a generator of high frequency currents, 


or as a generator of high frequency elcctri- | 


cal oscillations. 

Then with the expiration of the Fleming 
patent the art will remember how the Radio 
Audion Company began to sell electron tubes 
not only as amplifiers and oscillators but 
also as detectors. 

Of course this activity on the part of the 
Radio Audion Company presupposed some 
rights under the De Forest amplifier and grid 
patents and it was not until the injunction 
issued in the case of American Telephone 
and Telegraph Company v. Radio Audion 
Company and De Forest Radio Telephone 


| and Telegraph Company that the defendant 


was compelled to desist from the further 
manufacture and sale of electron tubes. 

Now with the Fleming detector patent 
expired, and the De Forest amplifier patent 
expired, the art may rightfully wonder what 
remains in the way of a monopoly on the 
tube situation. 

THE GRID PATENT 


The De Forest grid patent 879,532, the 
drawings of which are illustrated in Fig. 2, 
contains 21 claims and each claim contains 
the limitation “an oscillation detector.” The 
spirit of the claims, however, is to set forth 
a structure of audion in which a grid is 
interposed between a filament and _ plate. 
There has been no occasion heretofore to 
judicially determine what is meant by the 
expression “an oscillation detector” in these 
De Forest claims. It might well have been 
that, in view of other patents De Forest was 
securing, it was necessary to limit this 
patent, 879,532, to a detector, in order to dis- 


Radio News for May, 1924 


es 


High Grade Representative 
Wanted as Branch Manager 
$8,000.00 to $12,000.00 Pe 
Year. Would You Like 
to Make That? 


Could you organize and manage a sales Organi. 
zation of five to ten men or over? 

Have you the cash ($500 to $1,000) to get 
started? 
Have you a store or can you obtain one or 
space in one suitable for the sale of high grade 
Radio Equipment. 

If so, tell us all about it in your first letter 
and we will consider appointing you as our 
“District Manager” in your territory and let. 
ting you open a ‘Branch Store” for us for the 
sale of 


Blue Seal “Guaranteed” Radio 
Equipment 


The Radio Industry has grown faster and 
bigger than any other business that ever 
existed. 


The Blue Seal system offers opportunity to 
the right men to get in on the ground floor 
and make a killing with the fastest growing 
organization of its kind in America today, 

Tell us who you are, what you have done 
and what you think you can do. 


Write today. 


Blue Seal Manufacturing Co. 
1406-1408 So. Michigan Ave. 
Dept. 2 
Chicago, Illinois 


(SIMPLIFY TUNING \ 
Ye 
dams 


Perfected 


Panel Shielding 


Eliminates the effect of body capacity— 


gives you the full range of your set; 
clearer signals; greater volume; preserves a 
uniform tone. An aluminum alloy made 
specifically for this purpose. 

Made for the following size panels: 


7”x18".....550 euch 7”°x26”..... 70¢ each 
"Ke .-60¢ each 12”x18”..... 75¢ each 
pases 65¢ each 


(Special panel sizes made up in wholesale 
quantities only) 


If your dealer cannot supply you at present, 
rder direct will receive immediate at- 
Check the size desired and mail with 
y order. 


Adams Radio Mfg. Co. 


\ 716 W. Madison St., Chicago ] 


Guaranteed Head- Sets 


‘*T) ED- HEADS” are guarane 
teedradio phones. Yourun 
no risk when you buy them. 
Money back if, after 7 days’ & 
trial, you're not satisfied that 
they're the best receivers on 
the market at the price. Why 
not act right now and get a 
pair? It'll mean getting the 
maximum from broadcasting 
from the day you put them 
into use. 


ED- HEAD 
ADIO—— 
sECEIVERS 


NOW READY 
The new1924Model F | The new “Red Head Jr. 
$6.50 smpicte | $5.00 conics 


“Red-Heads” sent prepaid on receipt of ore 
you are unable to get them at your ¢¢ 


The NEWMAN-STERN COMPANY 
Dept: R.N. Newman-Stern Bldg. Clevela 
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tinguish it and not confuse it with applica- 
tions he had filed or planned to file on 
amplifiers or other circuits. This becomes a 
yery vital issue because if this patent relates 
only to detectors the field is wide open for 
the manufacture of the early P. N. type of 
De Forest tube, wherever such tubes are 
only used as amplifiers or oscillators, This 
is a question for judicial determination. 
The fact that the amplifier patent was run- 
ning concurrently with the grid patent pre- 
cluded this problem from arising heretofore, 
but now it has become acute and it will 
obably be but a short while before the 


yr e : 
: will have to take this 


Radio Corporation 
point to court. 5 

The large interests were of course thor- 
oughly cognizant of the state of affairs 
which might exist upon the expiration of the 
tube patents, and it is accordingly fairly 
apparent from the Patent Office records that 
they have endeavored to leave no stone un- 
turned in order to cover the tube with patents 
from various angles. Before any manufac- 


Fig. 2. 


Two circuits illustrating the De Forest 
grid Patent 879,532. 


turer embarks upon a production program, he 
should be familiar with the patent situation 
surrounding the article he proposes to manu- 
facture and sell. This is especially true of 
the electron tube situation. Take for ex- 
ample the subject of the electron tube fila- 
ment. The Western Electric Co. has secured 
numbers of patents on different kinds of fila- 
ment. One patent claims the filament as a 
“twisted metallic ribbon having an oxide 
coating for increasing the electron emission 
in the tube.” Walter G. Hudson secured a 
patent on the idea of wrapping a tungsten 
filament with a tantalum wire, having the 
idea that tantalum would throw off a larger 
y of ions. Another Western Electric 
patent claims an electron-emitting filament 
consisting of platinum having a multiple 
coating which consists of alternate layers of 

rium oxide, and strontium oxide. More 
recently the Western Electric Co. has been 
granted claims on a filament for an electron 
tube wherein the filament is coated with 
silver and a metal of the alkaline earth 
group. Still another Western Electric patent 
Covers a cathode which consists of an insu- 
ting material such as a glass rod with a 
thermionically active coating on the rod 
Which is heated to throw off electrons. Still 
another Western Electric Company patent 
Claims the filament as an electric conductor 
upon which is deposited coatings of mixed 


bi 
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For expensive, delicate parts— 


what panel will you use? 


HE picture shows 

the front of a Super 
Heterodyne hook-up. ‘This 
set has a normal range of 
3,000 miles. When a 
radio fan builds this set 
he must use the best radio 
parts he can buy. And he 
needs a panel that will 
help those parts operate 
most efficiently. 


A weak battery, a burned-out tube— 
any defective part—merely reduces the 


range of a set instantly. 


panel can hinder the effectiveness of the 


best instruments made. 


Radio fans all over the country con- 


struct their sets around 
Celoron Standard Radio 
Panels. One of them, 
Mr. Phil Davies, of 
Grand Rapids, Michi- 
gan, writes about his 
Celoron panel: 


“I bought a Celoron 
Panel, first, because of 
the low loss of high 
frequency currents and 
its high dielectric ca- 
pacity; second, because 
of its strength and dur- 
ability; third, because 


of its beautiful finish; four 


its convenient size.” 


Radio set manufacturers who use Celo- 
ron panels in their cabinets help fans 


get greater volume and 
tion. 
mount their 


Manufacturers of radio parts who 
instruments 


A cheap radio 


containing 


Leading radio parts makers have already 
found that Celoron is an ideal material 
to use for cabinets, switch bases, and 
other radio and wireless equipment. 


Radio fans who buy completed sets 
Celoron Standard Radio 
Panels and instruments 


sizes and wrapped 
ual packages. Th 


finished in black, 

or oak: 
1— 6 x 7 
2—7x 9 
3— 7x 12 
4— 7x 14 
5— 7x18 
6— 7x 21 
7— 7 x 24 
8—12 x 18 
9— 7 x 26 


from sheet stock. 


Celoron Radio Panels were 
the first to be cut in standard 


the following standard sizes 


Special sizes cut to order 


th, because of d 


insulated with Celoron 

da can be sure of getting 

ae the insulation their sets 

wt need. Write to us for 

complete information re- 

=i garding the use of 

x % Celoron in the manu- 

e facture of sets and in- 
. dividual radio parts. 

— Write for our free 

booklet; “Getting the 

Right Hook-up with 

Celoron.” It contains 


iagrams, list of broadcasting stations, 


and valuable radio information for the 


clearer recep- » 


on Celoron 


bases give insulation those parts need. 
In Celoron they have a bakelite product 
that is one of the best insulating mate- 


rials known. 


been proved time and again. 


Signal Corps and U. S. 
it heartily. 


Its dielectric strength has 


The U. S. 


Navy approve 


Radio manufacturers can buy Celoron 


in sheets, tubes, rods, and 


special forms. 


To radio dealers: 


Toronto, Canada 


set-builder. 


Send for special dealer 


rice list showing standard assortments. 


DIAMOND STATE FIBRE COMPANY 


Bridgeport, Pennsylvania 
(near Philadelphia) 


Branches in Principal Cities: 
London, England 


CELORON 


STANDARD RADIO PANEL 


CARTER 


JACK SWITCH 


switch with “On and 
Off” Name plate. 
Write for illustrated i 

catalog. 


Mounts like a jack. No, 2 Two springs...........$1.00 Fo. cone on or off 
Pure silver Contacts. No, 3 Three “springs.......... 1.15 A” Battery. 

Long phosphor -bronze No, 4 Four springs........... 1.30 Switch from short to 
springs. Noslidingcon- No, 6 Six springs..........--+ 1.60 long wave lengths. 
tacts. The only battery 


Will Carry 10 


STAT 


(\arter Radio (o 


CARTER 


JACK SWITCH 


Amperes Switch 


on battery 
ee charger or loud speaker. 
And many other uses, 


E'STREET If your dealer cannot 


supply, write us. 


Get a Handy Binder for your RADIO NEWS. Holds and preserves 


can be inserted or removed 
53 Park Place, New York. 


at will, Price 65c. 


r six issues, each of which 
Experimenter Pub. Co., Inc., Book Dept., 


Perfect 
Panels 


for any set — 
big or little! 


Supreme for super-heterodyne or 
single circuit! No other material 
known possesses the many com- 
bined advantages of Bakelite- 
Dilecto for radio paneling! 


bakelite 
“dilecto 


(4 Laminated Phenolic Con- 


densation Material) 


Once the installation is com- 
pleted, Bakelite-Dilecto panels re- 
main unchanged, no 
matter what abuse it is given by 
heat, cold, water, steam, oil, 
vents and weather elements. They 
do not warp, swell, shrink, crack, 
check or split. Highest in dielec- 
tric strength. Surpassingly tough, 
yet readily machined. Your deal- 
er can get it cut and drilled to fit 
your needs. 


The Continental Fibre Co. 
Factory: Newark, Delaware. 


absolutely 


sol- 


Service on Bakelite-Dilecto (also 
Continental-Bakelite, Conite, Con- 
tex and Vulcanised Fibre) from: 


New York, Woolworth Bldg. 
Pittsburgh, 301 Fifth Ave. 
Los Angeles, 307 So. Hill St. 
Chicago, Wrigley Bldg. 

San Francisco, 75 Fremont St. 
Seattle, 1041 Sixth Ave., So. 


Offices and Agents Throughout 
the World 


BAB MONEY 


you can make $15 to $60 weekly in your spare 
time writing show cards. 


No canvassing 

or soliciting, We instruct you by our new 

simple Directograph System, supply you with 

work and pay you cash each week. Write 

today for full particulars and free booklet. 
WEST-ANGUS SHOW CARD SERVICE LIMITED 

Authorized Capital $1,250,000.0 
154 Colborne Building, Toronto, Pais 


6c e ° e 99 
Lighting Fixtures 
READY TO HANG 
(Direct from Manufacturer) 
Completely wired including pees 

Send for Catalogue No. 
(Just off the eo 
Special Proposition to Dealers 


Ere Fixture Suppty Co. 
STATION R 


ERIE, PA, 


barium, strontium and calcium compounds 
and platinum distributed between the coat- 
ings and then the barium, strontium and cal- 
cium compounds reduced to their oxides. 
The last patent of importance on filament 
construction claims the cathode as a combina- 
tion of intertwined twisted ribbons, each of 
thermionically active material. The idea is 
that more length of filament material is ob- 
tainable with corresponding increase in the 
number of electrons emitted. Thus it will be 
seen that there are patent problems just 
within the filament structure itself. 

Many patents have been granted on ways 
and means of mounting a filament with re- 
spect to the grid and plate electrodes in the 
tube to prevent the filament from sagging 


over and touching the grid, and thereby pre- | 
venting the functioning of the tube, by inter- | 


posing positive spacing means between the 
electrodes. 


FILAMENT MOUNTING PATENTS 


There are patents directed to the idea of 
stretching the filament taut as it increases in 
temperature, for preventing the filament 
from sagging over and touching the grid, 
thereby destroying the operation of the tube. 
One patent claims the interposition of a 
spiral spring in the filament support tending 
to stretch the filament as it expands. An- 
other patent claims a resilient filament sup- 
port formed by a V-shaped wire having a 
coil spring adjacent to the extremity of the 
V, one end of the wire being supported in 
an insulated block secured within the tube 
and the other end of the wire having a 
hook which engages the filament and tends 
to constantly stretch the filament as it ex- 
pands. Still another patent shows a filament 
mounting in which the filament is supported 
at its top in the form of a V and rigidly 
stretched by means of a pair of resilient V- 
shaped wires embedded in the lower portion 
of the tube. The V-shaped wires tend to 
spring toward the end of the tube, stretching 
the filament as its temperature increases. 


SUBSTITUTE FOR FILAMENT 
ELECTRODES 


A number of patentees have recognized the 
expense involved in the replacement of elec- 
tron tubes and have accordingly developed 
tube structures having filament substitutes, 
which either do not require renewals or 
which may be readily replaced. Samuel S. 
Torrisi of Philadelphia has secured a patent 
on a cathode for an electron tube in which 
the electron emitting element is a metallic 
tube extending into the audion. This tube is 
heated by a removable heating coil. When 
the coil deteriorates, a new coil is inserted. 
Eugene L. Mueller of Chicago has secured a 
patent in which the electron emitting element 
is formed by an arc discharging within a 
chamber interposed concentrically within the 
plate and grid electrodes. 


PATENTS ON THE MOUNTING OF GRID 
ELECTRODES 


Considerable attention has been given by 
patentees to the subject of mounting the grid 
electrodes within the electron tube. One 
patent shows a grid which carries a series of 
mica strips, in which strips the filament is 
laced back and forth, thereby placing the 
filament and grid in juxtaposition. Another 
patent claims a grid support which consists 
of a square insulated glass frame around 
which the grid wire is woven, the filament 
being supported lengthwise of the frame in- 
terior thereof, and extremely close to the 
grid. Another patent discloses the mounting 
of a filament grid extremely close to the fila- 
ment which is laced back and forth on a flat 
frame parallel with the grid. High power 
tubes have been patented in which the grid is 
formed of a heavy spiral arranged around 
the filament electrode. Another patent 
claims the mounting of such a spiral grid by 
supporting it at diametrically opposed points 


Radio News for May, 1924 


See What $7.95 Will Buy 


Solid Mahogany Legs and Shelf 


A Beautiful Piece of Furniture 
30” High 


QUARTERED OAK TOP and SHELF 


B. 
GENUINE MAHOGANY CABINETS 
FINISH. aT HOME AND SAVE ONE-HALF 
PPED KNOCKED DOWN 


P, a Size Price 
tx 12 150 
x 12 : 
7x 18 2.00 
7 =x 2l 2.25 
7 x 24 2.50 
9 2.7 


x 14 5 
CABINET PRICES—DELIVERED 
Send Money Order or Check with Order 


Money 


MASON & PARKER MFG. CO., Winchendon, Mass. 


Five Ply Mahogany Top 


25” Long 


construction w 


Returned if not satisfied. 


WHY PAY MORE? 


Valts $5. 


Volts $7. 


Recharge from any 110 volt A.C. line with small home 


—: Shipped 


dding acid, Will last for years with ord 
SERVICE ‘‘A” BATTERY 


SERVICE 
Wee uc 
BATTERY 


SERVICE BATTERY CO. 
704 East 102nd St., 


RECHARGEABLE 


50 veits $10.00 
75 Volts $12. 50 


fully charged and ready for use after 
inary care. 


6 Volt 
60-100 Amps 


$14.00 
pao a ue 6.00 


2 YEAR GUARANTEE 


INDSTRUCTIBLE 
RUBBER CASE 


Cleveland, Ohio 


One Charger 
for All Batteries 


be 
Charges 2- = peanut td 
batteries, 6- — A Bae 
6- and 12-volt auto 
— es 1 to 4 B Batteries. 


Its ty atey Ty 
le 
Battery ao 


VALLEY ELECTRIC CO., St. Lovis, Mo, 


Ra 


inver' 
relati 
A Le 
State: 
the p 
hollov 
patent 
electr 
mater: 
integr 
glass 
stantiz 
for tl 
which 
on res 
mit e3 


rected to 
Mission 


Radio News for May, 1924 


by longitudinally extending rods, each rod 
having a small helix secured thereto, between 
the turns of which the spiral electrode is 
secured, rigidly securing the turns apart. The 
Western Electric Co. has secured patents 
on the ladder grid construction and also a 
method of making it, in which a number of 
cross Wires are secured to longitudinally ex- 
tending frame wires at the sides thereof. 
Still another patentee has secured claims on 
the idea of supporting the grid electrode 
from one end of the tube while the other 
electrodes are supported from the opposite 
end of the tube. There are grid-making 
machines patented which are directed to the 
idea of turning out grid electrodes in great 
quantities within a short time. 


PATENTS ON PLATE MOUNTINGS 


The idea of providing integral strips as 
part of a cylindrical plate electrode, which 
strips protrude as tongues to be soldered to 
upstanding supporting wires in the interior 
of the tube, has also been patented by the 
General Electric Co. The Osram-Robertson 
Lamp Works, Ltd., of London, England, 
have secured a number of patents on two- 
end tubes wherein the plate is supported be- 
tween the two ends allowing insertion of the 
other electrodes within the plate. Another 
patent by the General Electric Co. is di- 
' rected to a plate electrode and an assembly 
of electrodes in an electron tube in which the 
| plate is formed of nickel in the shape of an 
inverted cap which fits over and is in close 
relation to the grid and filament in the tube. 
A London inventor has secured a United 
States patent on a tube construction in which 
the plate and filament are in the form of 
hollow hemispherical surfaces. This same 
patentee has also secured claims upon a plate 
electrode in the form of a spiral sheet of 
material bent upon a horizontal axis with an 
integral extension which is embedded in the 
glass press of the tube forming both a sub- 
stantial support and an electrical connector 
for the plate. There are several patents 
which claim the mounting of plate electrodes 
on resilient supports within the tube to per- 


under different temperature conditions. 

Claims have also been granted on the idea 
of supporting the plate by twisted wire con- 
nections at different points along an insulated 
frame or arbor within the tube. Still an- 
other patent broadly claims the application of 
a black coating to the plate electrode such as 
a coating of nickel oxide. There is a very 
important patent secured by the Western 
Electric Co, directed to a machine for cut- 
ting and pressing plate electrodes for an 
audion in quantity production so that the 
electrodes are all ready to be bent to shape 
for producing the electron tube. 

A very interesting patent has been ob- 
tained by the General Electric Co. on an 
electron tube which has a shield positioned 
around the electrodes and interposed between 
the electrodes and the glass press where the 
various electrode supporting wires enter the 
press. The idea is to shut off the passage 
of electrons in this direction so as to prevent 
the tendency of the electrons to produce a 
minute conductive coating on the glass be- 
tween the electrode supporting wires and 
thereby afford an undesired leakage path. 

It is remarkable to observe in the Patent 

fice records the number of patents secured 
on sockets for electron tubes. These sockets, 


0 ot course, differ from incandescent lamp 

= sockets so that there is plenty of room for 

— {the granting of patentable claims. All man- 
het of sockets have been patented. 

; THE SODION 

4 A great deal of interest has been aroused 

ba oY the infant arrival in the tube industry, 

nes. the Sodion, on which patents have been 
issued. The claims of the patents are di- 
tected to the idea of increasing the electron 

is Bcmission of a filamentary cathode by con- 


mit expansion and contraction of the plate | 


Tungar is one of 
the many scientific 
achievements con- 
tributed by the G-E 
Research Laborato- 
ries toward the won- 
derful development of 
electricity in America, 


Tungar Battery Charger op- 
erateson Alternating Current. 
Prices, east of the Rockies 
(60 cycle Outfits)—2 ampere 
complete, $18.00; 5 ampere 
complete, $28.00. Special 
attachment for charging 12 or 
24 cell ““B’’ Storage Battery 
$3.00. Special attachment for 
charging 2 or 4 volt “A” 
Storage Battery $1.25. Both 
attachments fit either Tungar. 


GENERAL ELECTRIC 


Super-service 


Wide-awake radio fans prepare for 
clear reception of all programs by 
keeping the storage battery full- 
powered with the Tungar. For 
super-service the Tungar is used 
to recharge both radio and auto 
batteries. The result is longer bat- 
tery life and more “pep”—plus 
convenience. 

In homes with electricity Tungar 
recharges the run-down radio or 
auto battery overnight at a saving. 
Sold by Electrical, Auto-accessory 
and Radio dealers. 


Tungar—a registered trade mark—is found only 
on the genuine. Look for it on the name plate. 


Merchandise Department 
General Electric Company 
Bridgeport, Connecticut 
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CLINTON HILL STA. 


ST ee Ck fee $3.00 |UV-201A ........ $3.00 
oo Fo. So ae 3.00 | C-301A ......... 3.00 
So re pA Ch Serer 3.00] Marconi ......... 3.00 
EE: CWike.wiwiae SNAG cin cc ene 3.00] Moorhead ........ -00 
See es POS: ers 3.00 |6 v. Plain Detector. 2.75 
eM ce ccca nate RE RING 6-554. c70 0's 2:00 3.00'6 v. Plain Amplifier 3.00 


Mail Orders solicited and promptly attended to 
Dealers and Agents write for Special Discount 


H. & H. RADIO CO. 


P. 0. BOX 22-H 


Insure your copy reaching you each month, 
Experimenter Publishing Co., 53 Park Place, NY. 


We repair the following RADIO TUBES| 


and Guarantee Them 


NEWARK, N. J. 


Subscribe to Radio 2 irene a year. 
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> 10° Gmprete 


Loud Speaker 


To hear a radio concert re- 
produced by Morrison 
creates an instant desire to 
own one of these faithful 
Loud Speaking Units. For 
it seems like magic to hear 
so truly the singing quartet 
and the sweet-toned violin. 
Even with full volume no 
harshness nor vibration 
creeps in. 


Chen, too, Morrison is ad- 
justable—turn a little dial 
and regulate the volume to 
your taste. It isn’t surpris- 
ing that once you own a 
Morrison you cannot be 
satisfied with less. Distant 
stations are unbelievably 
loud and clear and you can 
soften the tone if you wish. 


Every Morrison carries a 
“money-back” guarantee. 


Handsomely 
Nickel Plated 


$10.00 


Complete with 5-foot cord 


Free 2 color catalog on request 


JOBBERS—DEALERS 


Ou: mer- 
Write im- 


The market on Morrison is active. 
chandising plan will interest you. 
mediately for details and discounts. 


Morrison Laboratories, Inc. 
339 East Jefferson Ave., Detroit, Mich. 


| EASY TO BUILD 


Your Own Radios 
With the Church 


Universal Template 


It lays out your panel base board 
accurately and quickly. No _ loss 
of time, temper or panels. Com- 
plete with extra bushing and com- 
plete instructions, 


$1.00 


At all Dealers or 


RADIO INSTRUMENTS CO. 


17 N. WABASH AVE. CHICAGO-US.A 


tinuously attracting electrically charged par- 
ticles of sodium to the cathode. This may 
be done by constructing the glass envelope of 
the tube of sodium glass and providing an 
exterior circuit arrangement causing posi- 
tively charged molecules of sodium to be re- 
leased within the evacuated space of a tube 
containing a cathode and anode so that the 
particles are attracted and deposited upon 
the cathode for increasing its thermionic 
activity. 
TUBE MANUFACTURE 


Many patents have been granted on manu- 
facturing processes for electron tubes. One 
of these relates to the sealing of tubes while 
the tubes are connected in a circuit, which 
enables the characteristics of the tubes to be 
studied and accurately determined to indi- 
cate when the evacuation process is complete. 
Still another patent is directed to the driving 
out of occluded gases from the electrodes in 
the electron tube by inductive heating. The 
tube is surrounded by a coil producing a 
high frequency magnetic field. Eddy cur- 
rents are produced in the electrodes during 
the evacuation process and the occluded gases 
driven out before the tube is sealed off. 


THE HIGH VACUUM TUBE 


The hard tube is the result of research of 
more recent years. The patentable subject 
matter has been contested over a period of 
years by Langmuir of the General Electric 
Co. and Arnold of the Western Electric Co., 
and the ultimate control of the hard tube is 
still a matter of judicial determination. 

It is quite apparent from the Patent Office 
records that many patentees have endeavored 
heretofore to avoid the De Forest grid patent. 
Patents have been secured on the external 
control electrode and the external plate by 
Weagant of the Radio Corporation and 
Donle of the Connecticut Telephone & Tele- 
graph Co. 

Dr. De Forest himself must have observed 
the limitations in the claims of his tube 
patents which practically limited them to a 
tube having its electrodes within a gaseous 
medium in a surrounding envelope, in that 
he secured a more recent patent on an open 
air audion in which the electrodes, while ar- 
ranged the same as in the ordinary electron 
tube are disposed in the open air to atmos- 
pheric conditions. A Nernst filament was 
employed in this construction. 

An interesting patent was recently secured 
by William J. Herdman of Toronto, Canada, 
for atube avoiding the De Forest grid patent. 
This tube operates upon the principle of 
magnetostriction in which this property is 
utilized to effect a movement of the anode 
or plate with respect to the cathode or fila- 
ment, to thereby decrease or increase the 
distance between the filament and plate, and 
to likewise decrease or increase the effective 
plate area, to produce an extremely wide 
variation of the plate current. 

A review of the several hundred tube pat- 
ents shows that the patent problem in the 
manufacture of tubes is one which cannot 
be lightly passed over, and that careful con- 
sideration of existing patents must be given 
in each detailed case, having in mind the 
construction of the tube which it is proposed 
to manufacture. 


The Production and Use 
of Ultra Short Waves 


(Continued from page 1567) 
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fields only, the above formula may be used. 
For an antenna height of % wave-length, 
the formula is 


Enjoy the Thrill 


—give you this greater receiving efficiency 
and better tone quality. 


the first place where losses in tuner decrease 
the amount of energy delivered to your de 
tector, 


Terlee Radio Engineers have solved the vario 


efficiency vario coupler. 
to give maximum adjustment with no dead end 
losses on taps not in use. 
the primary and secondary coils use no varnish 
or cement, and have a minimum volume of 


capacity and low dielectric losses, thereby in. 
creasing the selectivity of the coupler. 


The 180° couplings assure close adjustment 
and the die cast parts insure permanent ad- 
justment. 
tects against moisture and warping. They can 
be arranged for either panel or table mounting. 
The Type “R’” Terlee Vario Coupler meets 
the needs for regenerative or non-regenerative 
radio frequency amplification giving a remark. 
able degree of selectivity, not obtainable on 
any type of close primary and_ secondary 
couplings, 

If you want better radio results use a Terlee 


audion circuits and the Type “R” for radio 
frequency, regenerative or non-regenerative cir- 
cuits. 
and are definitely guaranteed against defects 
in material and workmanship. 
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of Greater 
Distance NOW! 


Listen-in to those far away stations— 
get them on YOUR set and get them 
strong and clear. 


VARIO COUPLERS 


They eliminate the 
losses of the radio energy in the vario coupler, 


coupler problem in perfecting the Terlee high 
Taps are arranged 


The windings of 


dielectric as support. They give low distributed 


The Bakelite used throughout pro- 


Vario Coupler—the Type ‘‘S” for crystal or 


All Terlee products are quality products 


Type “S” $6.00 Type “R” $7.50 


If your radio dealer cannot supply you, write 
us direct. When you need radio advice our 
radio experts of the service department will 
be glad to assist you. Write us today, 


Terlee Electric & Mfg. Co. 


Dept. A-5 


443 S. Dearborn St., Chicago, Il. 


“Makers of Radio’s Best for Better Radio 
Results” 


Genuine 
Aupio TRON $4.50 
Double Filament 
Detector 
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filament is ready for use 
Genuine AMERTRON 


AN.c12—11av. .. 5.2000 
Standard base onl 
Send your order and we wil 
Parcel Post C.0.D. with an absol 

antee to function. 
Bryant Radio Electric Co. 
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NEW YORK CI 
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Patent Lawyer and Solicitor 
Successor to Fred G. Dieterich & Co. 
690A Ouray Bldg., Washington, D. © 
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and r equals 160 ohms. If one wants to use 
the resistance r to calculate the total radiated 
power, it is necessary to use the exact 
formulae given for the average height of 
the antenna above the ground, the results 
of which are about half as large. 

The advantage of very short wave-lengths 
is emphasized if one considers the resistance 
of the antenna (and ground when one is 
ysed) as compared with the radiation resist- 
ance. The antenna resistance of a big sta- 
tion such as is used for trans-Atlantic com- 
munication, is generally from one to three 
ohms and that of amateur stations from five 
to ten ohms. The resistance of an antenna 
vibrating at ¥% wave-length used in the 
transmission of very short wave-lengths of 
about one to two meters 1s about one ohm. 
Another advantage of the very short wave- 
lengths is that they may be reflected in the 
same way that a beam of light is reflected 
by a parabolic mirror. 


MINIMUM WAVE-LENGTH 
OBTAINABLE 


The shortest wave-length which may be 
produced with a given type of vacuum tube 
is determined by the grid to plate capacity 
inside of the tube, which is the main factor 


\ 


/ tH) 


EF 


The circuit used for modulating the output of the 
short wave transmitter. 


Hilt 


limiting the frequency which may be pro- 
duced and radiated. We also notice that, all 
the constants remaining the same, the lower 
wave-length limit decreases as the plate 
voltage increases and the distance from plate 
to filament decreases. 


RADIOPHONE EXPERIMENTS 

It has been found possible to modulate 
efficiently the output of a very short wave 
transmitter by using the circuit shown in 
Fig. 3. In this system the grid resistance is 
replaced by the plate filament space of a 
vacuum tube, the grid of which is connected 
toa modulation transformer with a micro- 
phone and battery in its primary circuit. 
This modulation arrangement is quite effi- 
cient and the quality is very good. 

Fig. 4 shows one of the very short wave 
transmitters radiating a wave of 1.80 meters. 
In this photograph is seen the two vacuum 
tubes with the grid and plate connections 
taken out through the glass, and upon which 
are mounted the two single turns composing 
the oscillating circuit. The antenna system is 
also plainly visible. It is composed of two 
straight rods mounted on a hot wire ammeter 
connected in the exact center of the radiating 
system one-half of which may be taken as 
the antenna and the other as the counter- 
Poise. There is no coupling coil in this an- 
tenna, the proximity of the straight rods to 
the oscillating coils being sufficient to induce 
the energy. Fig. 8 is another view of the 


same transmitter set upon a table with the 

high tension generator furnishing 500 volts 

to the Plates of the tubes. 

" he receiver of the super regenerative 
Ype uses the same symmetrical arrangement 

lpr transmitter and is illustrated in Fig. 5. 
nthe left is the balanced tuning circuit to 
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MAR-CO RADI 


Mar-Co Accessories are particularly designed to work 
well with dry cell tubes. Their small size allows short, 
heavy connections ‘and a most compact, trouble-proof 
assembly. 


Each Mar-Co Radio 


teed to give good 
Service. 
Ww 
Mar-Co U. V. 199 Socket 
Strong compression springs re- ie Mar-Co U. V. 199 Adapter 
enforce extra long contact points. P Y 
Wiring runs over Bakelite sur- ay lou This is a very handsome article 
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Mar-Co Variable Grid Leak | 
The resistatice range of this instrument { 
is absolutely guaranteed. Grid condenser 
mounts directly on terminals. One hole | 
panel mounting. 


PCS cds wacdedcaweneecene $1.50 


"Address 
Dept. R-N 


MARTIN-COPK: 


PROVIDENCE.R.1. U.S.A. 


ESTABLISHED, 1880. 


Mar-Co Armorclad 30-Ohm 
Rheostat 
Only 19; diameter. Nichrome resistance 
unit will never wear nor burn out. Pro- 
tected by heavy, polished nickel shell. 
Bakelite knob and pointer. One hole 
panel mounting. 


PRICE cece nce adaccccrcess $1.00 


AND CO, 
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Ze BIG MONEY 
INA BIG FIELD 
Ae Wanted — and wanted quick 
~ 4 are men who can qualify for 
“9 big pay Positions in the enor- 
mous, fast growing Radio Industry. 
Once in a lifetime chance, Fast, easy 
to learn. Noprevi i 


\Be A Radio Expert 
"$3000 to$10.00CaYear 


FREE Write tocay tor booklet “Radio Facts’ FREE: 
A. C. Mohaupt, Radio Eng., Radio Assn. of America 
4513 Ravenswood Ave., Dept. 155, Chicago 


The ideal material for Radio 
Panels. Low absorption, high 
tensile and dielectric strength. If 
your dealer cannot supply you 
write us direct. 


The Cooper Corporation 
Rub-Mika Dept. 


Cincinnati, Ohio 


Insure your copy reaching you each month. Subscribe to Radio News—$2.50 
a year. Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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These Free 
Blueprints of Duratran 
Hook-ups Increase Your 
Range 
Don’t throw your one-tube 
regenerative set away because 
you can’t get the distant sta- 
tions. The Duratran, the won- 
derful Dubilier radio-frequency 
transformer, will bring them in. 
Simply add a stage of Duratran 
radio-frequency amplification. And 
you will save the ten or fifteen dol- 
lars you would spend in building a 
new radio-frequency set. 
The Duratran will enable you to 
bring in the distant stations because 
it amplifies on all broadcasting wave 
lengths twenty times. All the sta- 
tions come in with equal clarity be- 
cause of this unrivalled uniform 
amplification. 
Your dealer sells Dubilier Dura- 
trans. Price $4.00. 


Free Blueprints of Radio-Frequency 
Hook-ups 


Write for free blueprints of Duratran hook-ups. 
They show how a Dubilier Duratran will convert 
your one-tube set into a sensitive radio-frequency 
receiver. 


Dubilier Condenser & Radio Corporation 
40-46 West Fourth Street 
NEW YORK 


VACUUM TUBES 
REPAIRED 


WD-11, WD-12, 
UV-201A, UV-199 . 

and others for 
Quick service. All tubes repaired by us 
guaranteed to work as good as new. 
Send your dead tubes. All you pay is 
$2.59 plus postage to postman, 

THOMAS BROWN CO. 

511-519 ORANGE ST. NEWARK, N. J. 


AMPLION 
The World’s Standard 


Loud Speaker l 


which is connected an oscillator producing 
the variation frequency. When a reflector 
is used in connection with the receiving set, 
the tuning is made by means of the long rod 
shown horizontally above the table and 
which, in this case, may be adjusted from 
behind the screen. It is with this receiver 
that Mr. David carried out the first experi- 
ments in the open country to the steadiness 
of such a complete system of transmission. 
At that time we did not have at our disposal 
the several elements which have since per- 
mitted us to obtain from .5 to .6 ampere 
radiation, and we only used about 80 milli- 
amperes in the transmitting antenna. Under 
these conditions, in an open field with only 
a few trees, it was possible to carry on radio 
telephone communication at a distance of 
about 114 miles without any reflector to con- 
centrate the waves into a_ uni-directional 
beam. When the transmitting and receiving 
apparatus were installed in a forest, it was 
still possible to communicate over a distance 
of one-third of a mile. Owing to bad 
weather we have been unable to carry on 
out-door experiments with reflectors, under 
various conditions. The reflectors employed 
in the laboratories are of the type shown in 
Fig. 6; each is composed of a wooden frame 
upon which is stretched some copper screen- 
ing. Fig. 7 shows one of the portable sta- 
tions which had been installed upon the roof 
of a car in order to avoid obstructions and 
which could be carried around at various 
distances from other stations. 


LABORATORY EXPERIMENTS 


With the small transmitting set previously 
described, some very interesting demonstra- 
tions were given at the Physical and Radio 
Exposition recently held in Paris. The re- 
ceiving system was composed of an antenna 
in the center of which, instead of an am- 
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G Fig. 10 a 


With a lamp sliding on two parallel wires coupled 
to the oscillator the nodes and loops may be seen. 


meter, an ordinary tungsten lamp having a 
resistance of 25 ohms was connected. The 
antenna could revolve around a_ horizontal 
axis and is shown in Fig. 8. When the 
antenna was vertical, the lamp would become 
incandescent at a distance of nine feet from 
the transmitter. By turning the antenna 
around its axis, the brightness of the lamp 
filament could be decreased to zero as the 
antenna approached horizontal. This experi- 
ment demonstrated the polarization of the 
field, which it was also possible to demon- 
strate by means of a grid placed between 
the transmitter and the receiver. When the 
wires composing the grid were horizontal, 
they had no effect upon the transmission of 
the energy, but when they were vertical, the 
lamp did not light. 

Another interesting experiment was the 
interference produced with a reflector com- 
posed of a piece of copper screening about 
five feet square mounted on a frame. This 
reflector is shown in Fig. 8. It was placed 
perpendicular to the plane of the two 
antennae and the distance between the screen 
and the plane of the antennae was varied. 
When this distance is equivalent to a number 
of % wave-lengths, the reflected field is in 
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IMPROVED AND PRACTICAL 


SUPER HETERODYN 


The improvement worked out by our Chief 
Radio Engineer and his staff has definitely 
established the superiority of our Super. 
Heterodyne because: 

1. It is easy to control. 
2. It has only two dials for tuning (which 

can be calibrated). 

3. It employs a tuned intermediate wave am. 

plifier—so 

4. It is more selective and more sensitive 

than other S.H. sets. 

5. No potentiometer is used, thereby elimj- 

nating a very critical control. Moreover 

6. Balancing of tubes is entirely unneces- 
sary, and 
Filament control is not at all critica), 

8. Regeneration and oscillation on_ inter. 

mediate wave amplifier is controlled by 
a small feed back condenser that can be 
permanently set at most sensitive point, 

9. Tuned plate system at the first tube gives 

additional Short Wave Radio Frequency 
Amplification. 
10. Any regenerative or Radio Frequency 
tuner may be used with the oscillator 
and intermediate wave amplifier. 

A complete description of this improved cir- 
cuit appeared in the New York Evening Mail 
Radio Magazine of January 19, 1924. A copy 
of this editorial will be sent FREE on re 
quest. 

All parts for this 


8-Tube Set 
Every part needed is included and $75 
Each part is absolutely guaranteed. 


This Famous 8-Tube Set 


built in a beautiful piano finish solid mahogany 
cabinet. Unconditionally guaran- 5 
SEC TO ONO FORE x 5 <5 sas nos o0 $1 0 


When ordering by Mail Include Postage 
with Order 


Atlantic & Pacific Radio Co. 


223 West 34th St., New York City 


FROM “FACTORY TO USER” 

High grade Radio Cabinets, sturdy built and fine 
looking. Made of selected birch or genuine mahogany. 
Elegantly finished in Adam Brown mahogany, dull 
rubbed. Hinged top, front rabbeted to take panel. 
Panel not included. Money back if not satisfied. 

Birch, Adam Genuine 


No. For Panel Brown Mahog. Mahi 
67 6x7 7” depth $1.7 $3. 
610% 6x10% 7” * 5 4. 
614 6x14 Prise 7 4 
621 6x21 Wee . 5 
79 7x9 id 3. 
710 7x10 hed 3 
714 7x14 falas 4 
718 7x18 be 5. 
721 7x21 — 6 
724 7x24 ellie: 6. 
726 7x26 7” 4 7.( 
728 7x28 7” 7.4 
914 9x14 10” 5 
921 9x21 10” 4 7 
924 9x24 10” 4 7 
1214 12x14 10” 4 7. 
1221 12x21 10” 4 8 


All Prices. F.0.B. Milwaukee, Wis. 
UTILITY SUPPLY COMPANY 


435-439 27th Street, 
Milwaukee, Wis. 


A 


SUPER HETERODYNE 3 
What everyone has been waiting for, a 0 
plete set of blue prints and templates ese 
full size in picture form with actual layo 
instruments, Template for drilling pairing 
detailed description of assembling an ome 
worded so that you can understand it. 
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opposition to the direct field and the 
lamp connected in the receiving antenna 
does not light. When the distance is equal 
to a number of 12 wave-length plus 4 
wave-length, the fields are in phase and the 
lamp lights. It is possible with this reflector 
to obtain three nodes and two loops. Besides 
these experiments in space, we produced 
along parallel wires the classical experi- 
ments of nodes and loops by means of ordi- 
nary lamps connected on bridges sliding 
along the parallel wires. The nodes and 
loops were very well defined and could be 
observed by a very large audience, as the 
lamp would light brightly at every tension 
loop along the wire. See Fig. 9. 

It was also possible to demonstrate the 


' strength of the field in the neighborhood of 


od 


the parallel wires by means of coils of wire 
connected to incandescent lamps. 


_ President Coolidge 
Broadcasts 


(Continued from page 1557) 


PT 


broadcasting information, while the Bureau 
of Navigation of the Commerce Department 
supervises all commercial and amateur radio 
operation. 

Radio was introduced in the White House 
during President Harding’s occupancy, when 
a powerful Navy receiver was set up in “The 
Study.” President Coolidge, while perhaps 
not as keen a fan as was his predecessor, is 
understood to listen in on special occasions. 
Mrs. Coolidge frequently “goes to church” on 
Sabbath afternoons via the ether, and is 
said to listen in Sunday nights to Roxy’s 
gang. A loud speaker is connected with the 
White House set, so that all the executive 
family may listen in. An outside aerial 
runs from a tree to the porte cochere and 
an inside loop is also provided for recep- 
tion. Both the Coolidge boys, now away at 
school, are also interested in radio. A new 
broadcast receiving set is being installed on 
the Presidential Yacht Mayflower. Dur- 
ing the President’s many trips on the Poto- 
mac, future cruising parties may listen in. 


unica 


| Radio Beacons Non-Di- 


rective and Directive 
(Continued from page 1556) 


again, but not as strong as the “A.” At F 
they would both be of equal intensity. The 
equisignal zone, therefore, extends along the 
line FO. The figure shows an airplane com- 
ing in from the right, circling to find this 
zone and then following it in to O. 

After overcoming many difficulties inci- 
dent to the development of this beacon sys- 
tem, actual tests were made both as to its 
eficacy as an aid to marine navigation as 
well as to aerial navigation. In the first 
test, a 300-kilocycle receiving set and ampli- 
fier was installed on the light-house tender 

aple. An equisignal type of directive 
beacon was built at the Bureau of Standards 
and oriented so that the sharper equisignal 
vone extended north and south. At a point 
7 the Potomac River, about 35 miles south 
of Washington, D. C., it was found by ob- 
‘ervations on the tender Maple that the equi- 
ignal zone did exist and was about one mile 
: This was determined by listening to 

A” and “T” signal as the ship was on 
a@ east and west course. 
A similar directive beacon was installed 


RADIO’S REAL MARVELOUS INVENTION 


Positively 


Prevents ~- 


“Ss 


The impossible has been done. Most 
radio owners have thought that it was im- 
possible to prevent the accidental blowing- 
out of expense radio tubes. Now You CAN 


Kant-Blo 
<eure> SIGNAL <> 


ACTUAL 
SIZE 


Prevent Blowing Tubes. The KANT- 
BLO Protective Unit has been perfected, 
tested and fully approved byfthe most 
noted radio authorities. 


One KANT-BLO 
Protects any Set 
regardless of kind 
or number of 
Tubes, or ‘‘A’’ 
and ‘‘B’’ Voltage. 


Lights on any Short Circuit 


Simply replace your present Binding 
Post or Switch with the KANT-BLO 
Protective Unit, and no matter how many 
short circuits develop in your radio set 
the tubes will not blow out. Only one 
KANT-BLO Signal of either style is 
needed to protect any number of tubes. 
And the KANT-BLO Signal will protect 
all tubes whether the “A” Battery is 
on or off, and regardless of the amount 
of voltage of your “‘B” batteries. 

Insist on KANT-BLO Signals when you 
build or buy a new Radio Set. 


" ACTUAL: 
SIZE 


Switch Style—are at all the best radio stores. 
dealer is out of stock send us $1.80 for a KANT- 
BLO Binding Post Style, or $2.80 for the Switch 
Style, and we will see that your order is filled. 


The KANT-BLO Signal will light and 
let you know that there is a short circuit, 
in order that you may examine the wiring 
and locate the short circuit at once. This 
saves not only the tubes but saves wearing 
out the batteries. 


Easily Installed 
The KANT-BLO Signal is installed 
easily. Simply takes the place of either the 
“A” Battery Switch or one “‘B”’ Battery 
Binding Post now on set. 


Money-Back Guarantee 


KANT-BLO Signals—both Binding Post Style and 
If your 


If you are not fully satisfied your money will be 


refunded upon receipt of returned KANT-BLO. USE 
ee=—— THE COUPON. 


KANTER MANUFACTURING CORP., 
120 Broadway, New York, N. Y. Dept. R.N. 


Enclosed is money-order for .......... for 
- — please send me ........ KANT-BLO 
Signale CF CHG ise oaike.s onsen tiscegens Type, 


ae | at $1.80 for Binding Post Style, and $2.80 for 
Switch Style. If I am not fully satisfied with 

| the KANT-BLO Signal I will return same 
within 10 days and you will return my money. 


Name... crcccccccssceccce ecccccccccccece 


1 S OAYS FREE TRIAL 
“INVINCIBLE” Rebuilt GUARANTEED 
SUANOARD Neto Sef Surtehode! REM INGTON 
A real bargain. All late improvements— 
84 characters, standard type, back spacer 
etc. As near new in appearance an 
operation as modern methods and expert 
mechanics can produce. Many other 
standard makes. Time payments if de- 
sired. Shipments from nearest of our 29 


stores. Order now or write for circular. 
Resident salesmen wanted. 


American Writing Machine Co. 
Est. 1880 
. Factory 468-R Central Ave., Newark, N. J. 
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A very popular style of Radio Table. 
Designed especially for receiving. 
Plenty of leg room. 


Battery cabinet is on right instead of 
left as shown in cut. 


Specifications 
Hardwood, rubbed mahogany or golden oak 
finish. 
Height, 31 inches; top, 20x34 incl 
Drawer with lock, size 4x10x13 inches 
Battery cabinet, size 17x14x16 inches. 
No. 30-R Radio Table 

Freight prepaid to east of Mississippi 

EY sc. 0a cd phn pee absoed ss onen ee $18.00 
To Rccky Mt. States, freight prepaid.. 20.00 
This Table is a very handsome piece of fur- 
niture weighing, crated, 85 Ibs. We make 
these in our own factory in large quantities 
and sell direct to you at a small factory profit. 


RADIO CABINETS 


Our cabinets are high-grade in every respect 
and are not to be classed with the cheaply 
~~ stained cabinets with which the market 


s flooded. 

nent hinged tops, tops spleined to pre- 

vent warping, rubbed dark red mahogany 

finish. 
7x14x10 deep .......+5---- $3.00 
7EUBEIO 7 On ee eeenwrecns 3.25 
p< 4) < | a See ae 3.50 
TEZEKIO lke eSeese seve 3.75 
7x26K10 “cc cece we eece 4.50 


Postage prepaid to east of Mississippi River. 
To Rocky Mt. States add 25 cents each. 


Cash Must Accompany All Orders. 
Send for Free Catalogue 


THE SOUTHERN TOY CO., Inc. 


HICKORY, NORTH CAROLINA 


Wonderful, new —— guides your hand; corrects 
our writing in few days. Big improvement in three 
urs. No failures. Complete outline FREE. 

Write C. J. Ozment, Dept. 32 St. Louis, Mo. 


You can be quickly cured, if you 


STAMMER 


Send 10 cents for 288-page book on Stammering and 
Stuttering. “Its Cause and Cure.”’ It tells how I 
cured myself after stammering 20 yrs. B. N. Bogue, 
898 Bogue Bidg., 1147 N. tit St., Indianapolls 
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at McCook Field, Dayton, Ohio, where it 
was found possible to guide an airplane into 
Dayton from a point along the equisignal 
line 100 miles distant entirely by means of 
signals from the two crossed loops. 

From the foregoing, one can readily appre- 
ciate the possibilities of the new beacon sys- 
tem, since by its use a navigator in clouds, 
fog, wind or storm may proceed directly to 
his destination. 

Radio aids to both marine and_ aerial 
navigation mean the saving of life and prop- 
erty and it is hoped that full advantage may 


be taken of such aids as quickly as they 
can be established and that funds may be 
forthcoming to extend such a_ valuable 
service. 

Published by permission of the Director of the 


Bureau of Standards, 


Md 


Radio Television 


(Continued from page 1571) 


the poles of a powerful electromagnet, NS. 
This arrangement is a well-known Siemens 
oscillograph. 

Another great difficulty encountered in all 
television apparatus is the synchronization of 
the sending and receiving instruments. Two 
special devices have been made use of in the 
Telehor to perform the service. One is the 
tuning-fork interrupter and the other is the 
La Cour phonic drum. Since these devices 
play a most important part in the instrument 
described here, it might be well to give a 
short account of both. The tuning-folk in- | 
as illustrated in Fig. 2, is very 


terrupter, 


Fig. 2 


The tuning fork interrupter which is kept 
vibrating with an electro magnet. | 


similar in operation to the ordinary buzzer. | 
The fork is placed between the poles of an | 
electromagnet so that, as current passes 

through the coils, the two arms of the fork 

are attracted to the pole pieces. But imme- 

diately the prongs of the fork are separated, 

the current is broken and they return to their 

former position, making a new contact and 

being separated again. This process is con- | 
tinued as long as current is connected to the | 
instrument. By this means, a pulsating cur- | 
rent may be produced which has an excep- 
tionally constant frequency. 

The phonic drum illustrated in Fig. 3 rep- 
resents the simplest possible synchronous 
motor. It is composed of a hollow drum 
made of wood or some non-magnetic metal 
and is partly filled with mercury. On the 
periphery are mounted thin iron strips I,, 
I., etc., at equal distances. The drum is 
pivoted near the pole pieces of an electro- 
magnet. If the magnet is connected to an 
alternating current or a direct interrupted 
current supply, and the drum is caused to 
rotate at such a speed that the number of 
bars passing the pole pieces per second is 
equal to the frequency or interruptions of 
the current passing through the magnet, the 
drum will remain in phase, i. e., it will rotate 
at a speed depending upon the exact fre- 
quency of the current. 


Radio News for May, 1924 


ON ONE TUBE 


Broadcasting from Atlantic Coast, Canada, Mex. 

Cuba and Hawaii heard in California by 
the CROSS COUNTRY CIRCUIT. 
One tuning control, 


ico, 
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Photo, etc., ‘postpaid 25 cents. Stamps accepted, 
WHAT USERS SAY 
EAST—Am more than pleased with the Parts 
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The phonic drum used to synchronize the telehor. 


SYNCHRONIZING STATIONS 


This synchronous motor is used in connec- 
tio with the tuning-fork interrupter. By 
installing a synchronous motor which oper- 
ates in phase with a tuning-folk interrupter 
at both sending and receiving station, and 
carefully tuning the forks at each station 
to exactly the same pitch, the two drums 
may be rotated at a high speed and yet in 
exact synchronism for hours without atten- 
tion. This arrangement has also been used 
for high speed telegraphy. 

In the transmitting apparatus illustrated 
in Fig. 4, the lenses A and B reduce the pic- 
ture, which is to be transmitted, in area and 
project it in the small oscillating mirrors D 
which form the oscillagraph C. The mirror 
D is caused to oscillate at a rate of 500 
vibrations per second by supplying the small 
platinum suspension wire with a 500-cycle 
alternating current. The mirror also vibrates 
at a much slower rate in another plane, 
which is at right angles to the plane of the 
500 per second oscillations. These vibrations 
are produced by attaching the platinum wire 
toa lever which bears on an eccentric which 
is fixed to the phonic drum. 

The drum is caused to rotate through the 
electromagnet—which is connected to the 
tuning-fork interrupter I. The tuning-fork 
is pitched to 100 vibrations per second. 
There are 20 of the iron strips attached to 
the periphery of the drum which revolves 
five times per second. 

The alternating current supply to feed the 
platinum wire is obtained by interrupting a 
current from the battery by means of a 
small 100-segment commutator, which is 
attached to the shaft of the phonic drum. 
This produces an intermittent direct current 
which is supplied to the primary of a trans- 
former, the secondary of which is connected 
to the platinum suspension wire. 

he picture is broken into its small ele- 
ments in the following manner: The image 
from the lenses falls on the oscillating mir- 
ror and is reflected upon the diaphragm e. 
This reflection is practically the same size 
as the original, on account of the divergence 
of the light rays caused by the mirror. The 
selenium cell is placed behind an aperture 
approximately one square millimeter in area. 
The mirror vibrates 500 times per second in 
the vertical plane with the result that the 
Picture actually moves 500 times per second 
up and down across the aperture. But the 
mirror also vibrates in a horizontal plane 
at five vibrations per second which means 
that during 1/10 of a second, while the 
mirror makes 50 vibrations per second in a 
vertical plane, half an oscillation is made in 
a horizontal plane, thus through the double 
oscillation of the mirror, the picture is 
broken up into the small elemental areas. 
The complete decomposition of the picture 
requires only 1/10 of a second. At Fig. 8, 
an idea of the order of this decomposition 
Is given. 

PICTURE CURRENTS 


The selenium cell Se is connected in series 
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Most Selective Receiver Known 


Ultradyne Kit includes tun- 
ing coil, oscillator coil, one 
Ultraformer type “A,” three 
Ultraformers type “B”, 


$24.50 


Send for the 32-page illus- 
trated book giving latest au- 
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ing, assembling, wiring and 
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A.M.I.R.E., formerly Radio Research Engi- 
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Laboratories. 
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“Modulation System,” an en- 
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that the sensitiveness is increased over that 
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and general efficiency. 
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Weakest signals are 
Results 


Write for descriptive circular 


PHENIX Rapio CorPorRATION 


3-7 Beekman Street, New York City 


ALL TUBES REPAIRED 


Guaranteed Like New $9.65 
Detectors or Amplifiers... . 
One Amp., 6 Volt Tubes Changed 
to ¥%, Amp. Tubes 
Write Today for ‘Tube Circular on New and 
Refilled Tubes 


American Radio Tube Works 


Irvington, New Jersey, U. S. A. 


Agents Wanted Everywhere 


The GREBE Broadcast Receiver 
Type CR-12 


DISTRIBUTORS 
All STANDARD APPARATUS in STOCK 


SOUTHERN RADIO CORP. OF TEXAS 
608 WEST EVERGREEN STREET 
SAN ANTONIO, TEXAS 


1688 


erls 


PORTABLE 
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The 
BATTERY CHARGER 
WITHOUT A 
WEAKNESS 
and know no regrets 


HILE rechargeable “A” and “B” Bat- 

teries have played such a prominent part 

in the progress of radio as to need no 
comment, the effectiveness of these batteries 
is only commensurate with the vim and vigor 
maintained by the rectifier. 


A rectifier should be judged solely by its 
ability to recharge the battery safely, simply 
and surely, These are the three factors that 
have characterized the work of the Sterling 
Rectifier—The Charger Without A Weakness. 


It is made according to the latest § ampere 
maximum charging rate. There is no freez- 
ing mor sticking. It weighs but 8 lbs. and 
cannot be used incorrectly. The tapering charge 
prevents “overcharge” of battery. Almost total 
absence of sparking. 


THE STERLING MFG. COMPANY 
2850 Prospect Ave., Cleveland, Ohio 
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“BREMER-TULLY” Vernier tuner.......20.. $3.94 
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“GOLD SEAL” Homecharger ..........06 «+ 14.69 
“VALLEY” New style battery charger........ 14.38 
23-Ptate variable condenser. ..$1.19 Vernier. ..$2.19 

43-Plate variable condenser... 1.34 Vernier. 2.4 
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1804 Lafayette Avenue St. Louis, Mo. 
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Detector and Amplifier Units 
Grand Rapids, Mich. 
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The waved line 
shows the path 
- followed by the 


beam of light to 
cover the picture 
a being sent. 


ACH 


with the battery. The small current changes 
caused in this circuit through the change in 
the conductivity in the selenium cell caused 
by the difference in the amount of the light 
falling upon it, as the mirror reflecting the 
image vibrates, is amplified through an 
ordinary vacuum tube amplifier working at 
audio frequencies. This amplified current is 
passed directly to the transmission line or to 
the radio sending apparatus. 

The receiving apparatus, as illustrated in 
Figs. 5 and 7, is, in its chief features, very 
similar in its construction to the transmitter. 
The tuning-fork interrupter and phonic drum 
represented by I and G and the oscillograph, 
C, will at once be recognized as being of 
the same form as the corresponding pieces 
of apparatus in the transmitter. The most 
important part of the receiver, of course, is 
the so-called “‘light-relay,” the device which 
converts the current fluctuations supplied to 
it into light, the intensity of which varies in 
direct relation to the intensity of the supplied 
current. The light-relay consists of a very 
sensitive bifilar oscillograph of special de- 
sign. The arc lamp O casts a narrow but 
very intensive beam of light on the mirror 
P of the oscillograph. The received pulsat- 
ing current from the transmitter is led into 
the wire supporting the small mirror, causing 
it to be deflected in direct proportion to the 
strength of the current originating at the 
sending station. This deflection causes more 
or less of the light beam to fall on the 
aperture depending on the strength of the 
received current, all the beam being used at 

naximum current which represents a light 
spot on the original and little of it falling 
on the aperture for small currents which 
represent dark picture elements. 

When no current is passing into the loop, 
the narrow beam of light reflecting from the 
mirror is projected close to the diaphragm 
aperture E so that no light can pass through 
it. At a deflection, however, caused by the 
passage of current from the transmitter, the 
light beam passes through the diaphragm 
and falls upon the mirror of the oscillograph 
which corresponds to the same arrangement 
as the transmitter. This mirror, of course, 
through the agency of the sy nchronized 
motor and the tuning-fork interrupter, oscil- 
lates in exactly the same manner as its 
counterpart in the transmitter. Thus, by 
means of the reflected light, falling upon the 
vibrated mirror and being reflected on the 
screen R, the picture is reproduced. 


MOVING PICTURES 


Since the reproduction of a single picture 
requires but 1/10 second and since 10 of 
them may be transmitted per second, the con- 
stancy of vision, or the lag in the eye (the 
same principle which makes moving pictures 
possible), gives the effect of a moving image 
on the screen. Of course, only movements 
which are of medium swiftness may be 
reproduced through this process. 

The success of this apparatus depends en- 
tirely upon the synchronism of the two mir- 
rors of the oscillographs. The very smallest 
deviation at this point causes the screen to 
show a meaningless conglomeration of light 
and dark spots instead of the photograph. If 
the tuning-forks at the transmitting and 
receiving stations are set into vibration sim- 
ultaneously, the operation of the two stations 
will remain in perfect phase for hours. 


Frequently, through a difference in tempera- 
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Fig. 9 
By means of three dots placed at some point on 


the screen the synchronism between the trans- 
mitter and receiver may be checked. 


ture or other natural causes, the tuning-forks 
are caused to change their rate of vibration 
which will ordinarily necessitate adjustment 
of the apparatus. 

In order to make corrections for such 
changes, Mr. Mihaly has provided a very in- 
genious automatic arrangement. At the 
transmitting station a glass plate, which has 
three opaque spots at its edge, X, Y and Z, 
Fig. 9, is interposed before the lens B in the 
path of the light rays. This causes three 
similar spots to appear in the reproduced 
picture. These spots must, while the trans- 
mission is correct, fall always at the same 
place. If three selenium cells are placed in 
these spots at the receiving station, their 
resistance will be very great while the trans- 
mission is perfect. When the synchronism 
is disturbed, however, light will fall upon 
the cells decreasing their resistance. Sensi- 
tive relays, magnetic coupling apparatus and 
brakes may be connected to these cells, and 
may be made to operate through them in 
such a way as to restore synchronism. 


CONCLUSION 


A simple calculation shows that by in- 
creasing the size of the picture to be trans- 
mitted, the number of picture elements is also 
greatly increased and the difficulties of the 
transmission also increase very considerably. 
If we are working with picture elements 
of 1 square millimeter, as in the experiment 
described, which makes only a very rough 
reproduction of the object possible), we 
have in the case of a picture of 10X10 cm.= 
10,000 picture elements to transmit 10 times 
a second, i. e., a frequency of the “picture 
currents” must be 100,000 cycles a second. 
Fortunately the neighboring picture elements 
are generally of similar brightness, so that 
the frequency of the picture currents in- 
creases at a more moderate rate than the 
number of picture elements. The number of 
oscillations the decomposing: mirror has to 
perform depends also upon the size of the 
picture to be transmitted. As stated, this 
was, at the experiments described, 500 oscil- 
lations a second, but through its very small 
inertia it can easily produce oscillations up 
to 5,000 or 10,000 a second. 
Experiments were also carried out on 
wireless television with about the same suc- 
cess as by wire. Personally I am sure, that 
in the case of greater distances transmission 
by wireless must prove even easier than by 
wire. In consequence of the high frequency 
of the picture currents themselves, the use 
of very short waves for radio transmission 
is to be preferred. 
The experiments were conducted partly 
under very difficult conditions, especially dur- 
ing the great war and in some of the subse- 
quent years. The materials of many kinds 
necessary for experimental purposes were 
scarcely obtainable then, so much so that at 
times, the experimenters were obliged to 
petake the making of their own ampli- 
ee. Material difficulties interrupted 
w €xperiments in the middle of 1923, but 
he hoped to be able to continue them in 
ved near future and by using more elaborate 
angements and some innovations to obtain 
more perfect results, 
ap — in the preceding paragraphs, 
a short account of these experiments, 


= contributed perhaps something of im- 
_— to the. problems of television, but 
: an impossibility to describe the work 
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complete, 


present survey. Should their be, however, 
among the readers, some who are interested 


in the problem of television, or who have 
conducted experiments themselves, I should 
be glad to answer their questions concerning 


details of the arrangements described, or to 
hear about their own experiments. 


AUTHORS WILL FIGHT PLAY 
BROADCASTING 

The Society of American Dramatists of 
148 West Forty-fifth Street, New York, re- 
cently announced that they had taken steps 
to stop the broadcasting of plays by radio 
stations. In the future the society will bring 
suit against stations that include plays in 
their programs without the written consent 
of the authors. 

The meeting was called after members had 
reported hearing their own plays on radio 


programs, though they had not given per- 
mission for the broadcasting. 

Edward Childs Carpenter, president of 
the society, explained that numerous com- 


plaints had been received from members. He 
was unwilling, however, to name the offend- 
ers or those who had made complaints. 


“The broadcasting stations probably did 
not know that these gle were protected 
by copyrigh ts,” said Mr. Carpenter. “We 


do not know how they got possession of the 
text of the plays. 

“Most authors are opposed to broadcasting 
under any circumstances, contending that in 
the radio they are hurting the stage value of 
their plays. 

“We are notifying all the radio stations 
and all the dramatic agents of our decision 
and sending each a copy of our resolution. 

“Recently an author, ‘listening in’ on the 
radio, was amazed to hear the lines of his 
play. After considerable trouble he suc- 
ceeded in getting a small fee for its un- 
authorized use. 

“Under such circumstances a station is 
liable for a fee both under the copyright 
law and the common law. We propose to 
make it hot for any station that broadcasts 
our works without permission.” 

The society's resolution follows: 

“Resolved, That henceforth the Society of 
American Dramatists will not permit the 
broadcasting of the plays of any member 
without the written consent of the member 
to the broadcast station ; 

“That this resolution is arrived at inas- 
much as the plays of members are fully 
protected against unauthorized broadcasting 
both under the copyright law and the com- 
mon law, and inasmuch as it is a funda- 
mental principle that dramatic, literary and 
artistic works may not be reproduced in any 
way without the consent of the author, 
either with or without payment of royalty: 

“That it is essential to the best interests 
of the members of the Society of American 
Dramatists that their plays be not broadcast 
without their consent, since in the estima- 
tion of the American Dramatists broadcast- 
ing is injurious to the production value of 
a play and tends to lessen the desire of the 
public to attend the regular performance.’ 


RADIO BROADCASTERS FIGHT 


SONG LICENSES 

Radio broadcasters entered a finish fight 
with the music publishers who refused to 
allow their songs to be broadcast without 
the payment of a license fee. Backed by 
16,000 theatre owners, 2,000 hotel owners, 
200 dancing masters and music teachers, they 
refused to enter into negotiations with the 
publishers and accused them of coercion. 

The broadcasters scoffed at the American 
Society of Composers, Authors and Publish- 
ers, and pointed out that two of its members, 
Watterson, Berlin and Snyder and Will 
Rossiter, had resigned as members. 

Referring to the suit reported to have been 
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—at our expense! Put our claims of selec- 
tivity, directional capacity, sensitivity to the 
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planned by the Society against the two pub- 
lishers, E. F. McDonald, Jr., President of 
the National | Association of Broadcasters, 
representing 526 stations, said: 

“They can't sue one of their members 
without that member's consent and how can 
they get a member's consent for the organi- 
zation to sue himself? That’s what it 
amounts to, and it is a joke.” 

The challenge followed a session at the 
Blackstone Hotel, at which the theatre own- 
ers, hotel men and the dancing and music 
teachers’ representatives met with the Execu- 
tive Committee of the Broadcasters’ organi- 
zation. Afterward members of the Execu- 
tive Committee of all the organizations de- 
parted for Washington. 

“This controversy has become national in 
scope, and it is being echoed in Washington,” 
said Paul B. Kulgh, executive chairman of 
the National Association of Broadcasters. 
He implied that efforts may be made to 
obtain action in Washington and possibly 
legislation. He made public a letter, which, 
after referring to the publishers’ demands, 
says: 

“Unfortunately your objections go far 
beyond ordinary recognition of what you 
term your rights. They enter the realm of 
high taxation with every likelihood that the 
burden will grow each year. 

“Your methods are, to say the least, un- 
usual. You are in the position of extorting 
money from a radio station through coercive 
methods, for a license which was not wanted 
and not asked for, and your music will not 
be used. It is difficult to reconcile such 
strong-arm methods with any bona fide de- 
sire to seek a fair solution of this question.” 


WHEN IS A SET COMPLETE? 


Efforts are being made to standardize radio 
apparatus and the nomenclature which 
describes sets and parts. Is it not time all 
manufacturers and dealers standardized 
descriptions of sets? When is a set com- 
plete? How much more must one expend 
for tubes, batteries, aerial and phones? 

Just after Christmas, a woman called the 
Chesapeake & Potomac Telephone Company 
and asked for aid, explaining that although 
she knew WCAP was broadcasting, she 
could not get it on her new set. 

The operator inquired if the tubes lit up, 
whereupon she asked what they were, and 
being told, said there didn’t seem to be any 
in the set. Further inquiry showed that she 
had neither tubes, batteries, aerial nor phones, 
but that the donor of the gift supposed he 
had presented her with a radio receiver 
ready for operation. 

Other examples, such as this, prove the 
need of better salesmanship and also of 
better advertising, for some advertisements 
are found to be misleading, although prob- 
ably not intended to be deceptive. The 
dealer who sold the above set lost the sale 
Ot accessories and the purchaser was em- 
barrassed and disappointed when he learned 
that vital parts were missing from the “set.” 
The word “set” implies that it is a complete 
entity. An automobile salesman would not 
sell or advertise a car without a battery, 
headlights and tires; therefore, why should 
a radio salesman do so? If the set is not 
complete and ready to operate, why not say: 
without tubes, batteries or phones,” as a 
few agencies do? Complete sets could also 
be advertised and then the purchaser would 


know just how much money he would have 
to spend. 


AMBIDEXTERIOUS MENTALITIES 


: Several of our old friends defend the be- 
let that experienced operators can copy or 
memorize more than one English message at 


a time, citing one expert in San Francisco, 
seed with having taken three despatches 
once—all proving to be correct when writ- 
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Radio Receiving Set 
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Pathe Type “P’’ Phusiformers 


Manufactured and Marketed Under 
License Agreement, Patent Pending. 


Price $125.00 
(Tubes, Batteries Extra) 


A 5-tube de luxe set combining all the de- 
sirable features of the best receiving sets: 
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Highly selective. 

Sensitive to distant stations. 
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PORTABLE 
Long Distance Radio 


Enjoy Radio 
On Vacation 


This year you can make your vacation far more en- 


joyable than last year. Carry one of these small 
portable radio instruments wherever you go. 

Take it with you camping, fishing or hunting, and 
best of all, when you get back, set it up in your 
home. You’ll enjoy the OZARKA all year ’round. 

Away back from civilization you can still have at 
your command, the baseball scores and music from 
hundreds of radio broadcasting stations. Think of 
being in camp and yet be able to listen to all the 
wonderful things being broadcasted. 

Just turn a dial or two and pick out what is the 
most interesting to you. 


ARK 


Portable Radio 


is a compact three tube instrument, the case is 16 
inches long, 10 inches wide and 5 inches high and 
weighs 10 pounds. In this small space you have a 
wonderful little instrument and yet built to receive 
long distances, very often from 1000 miles. 

No matter where you go you will always be in 
touch with the best of radio broadcasting and the 
OZARKA is so simple a child can operate it. The 
OZARKA PORTABLE iscompletely equipped with 
acrial,“‘A”’ and “‘B”’ batteries, three No. 199 tubes and 
one set of head phones, all in one case. Nothing more 
to buy—all ready to tune in the concerts. PRICE 
COMPLETE $65.00. Extra phones, per pair, $5.50. 


Local Representatives 
WANTED! 


Over 1800 OZARKA agencies have already been 
established. If you would beinterested in the fastest 
selling article on the market today write for full par- 
ticulars. sure and give the name of your county. 


OZARKA INCORPORATED 
63 North Peoria St. Chicago, Il. 
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Patent applied for 


AT LAST THE PERFECT TUNER 
for Broadcast Reception. 

The most efficient and selective tuner made. For 
single circuit with tickler or variocoupler with loose 
coupled primary and secondary circuits. 

Perfect and continuous variation of the inductance of 
the antenna circuit without SWITCHTAPS and with- 
out a VARIABLE CONDENSER in the antenna 
circuit. 


Complete for panel mounting, postpaid, $7.50. 
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ten out. There is a former Naval operator, 
now in a high Government radio position, 
who claims that while copying one message, 
he has often been able to note mentally other 
messages, interfering with the reception of 
the first, and later write them out. When- 
ever he was copying some dull and unin- 
teresting report, he says, he was always able 
to note with accuracy messages pertaining 
to shore leave, pay or other features in 
which he was especially interested. 

Another Government official says he once 
got the same message from two shore sta- 
tions, transmitting simultaneously, while he 
was aboard ship off California. An impor- 
tant message for his ship was routed via 
San Francisco and also via Los Angeles. 
30th KPH and KPJ called him at the same 
time, and when he told San Francisco to go 
ahead, both began to send simultaneously. 
He tried to take them both, which proved 
very easy when he discovered they were 
identical. His O. K., intended for KPH, 
was considered by both stations as acknowl- 
edgment. The only trouble arose later, 
when both shore stations billed his ship for 
the message, each claiming credit for trans- 
mission, 


NEW RADIO ASSOCIATION 
IRELAND 


The awakening interest in radio develop- | 
ment in the Irish Free State has prompted | 


a group of professors, electrical engineers, 
and other prominent persons interested in 
radio work to organize a society which is 
to be called “The Radio Association of Ire- 
land.” This Association is to have its head 
offices in Dublin, and according to its con- 
stitution its objects are: 

“To foster the interests of members en- 
gaged in Radio Work. To co-operate with 
the authorities and secure the utilization of 
the facilities afforded in conformity with 
regulations; to assist in having regulations 
complied with; and to assist in the framing 
of regulations. To establish relations and 
co-operate with kindred associations in other 
countries. To obtain experimental licenses 
and equip experimental stations for the pur- 
pose of research work.” 

All radio license holders and others in- 
terested in the development of the radio 
science and radio communication are eligible 
for membership. The membership fee is to 
be ten shillings per annum—equivalent to 
$2.20 at current exchange rate—and the 
funds so collected are to be used in carry- 
ing out the various programs of the Associa- 
tion and in equipping experimental stations. 
The Association is also planning to publish 
a periodical devoted to radio work when 
its membership is large enough to finance 
such an undertaking. Already several hun- 
dred applications for membership have been 
received, and it is expected that the number 
of applicants will swell considerably when 
the contemplated broadcast station has been 
established at Dublin, and the present re- 
strictions upon private ownership of radio 
sets have been removed. 


THE PSALM OF RADIO 
Radio is my hobby, I shall want no other. 
It maketh me to stay home at night. 

It leadeth me into much trouble. 

It draweth on my purse. 

I go into paths of debt for its namesake. 

Yea, though I understand it perfectly, it will 
not oscillate. 

Its concerts and speeches they comfort me. 

Yet, it will not work in the presence of mine 
enemies. 

I anoint the coils with shellac ; 

But the tube spilleth over. 

Surely the radio bug won’t follow me all 
the days of my life, 

For if it does I will dwell in the house of 


poverty forever. 


Harry R. LuBCKE. 


IN | 


Radio News for-May, 1924 


The Peak of Radio Perfection | 
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KLAUS 


Complete Stock of 


Broadcast Receivers 


Ready for shipment, KLAUS carries a 
complete stock of the latest and best 
broadcast receivers. All apparatus dis- 
tributed by KLAUS is manufactured 
by the best manufacturers and bears 
the KLAUS GUARANTEE. Get our 
prices on amateur receiving and trans- 
mitting equipment. 


KLAUS RADIO BULLETIN 
for Dealers—Do You Get It? 


Expert advice regarding radio problems, 
latest information about new equipment, 
and hints on radio merchandising which 
helps dealers make more money, is in every 
issue of the KLAUS RADIO BULLE- 
TIN. If you are not on our mailing list 
of dealers receiving the bulletin, send us 
your name and also receive our trade dis- 
count lists. 


Kxaus Rapio & Exectric Co. 
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| With the Amateurs 


(Continued from page 1592) 
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DIRGE OF THE RADIO CLUB 

(To be sung to the tune of “I’m Forever 
Blowing Bubbles,” to the accompaniment of 
the distant clank of eight silver dollars.)' 

We climbed on high, 

And, ’gainst the sky, 
Our “bird-cage” lingers yet; 

We pooled our stuff— 

Had just enough— 
And built a See Dubbya set. , 
But here’s one thing we've been learning: 
Y’ can't keep those five-watters burning! 


We're forever blowing bub-bulbs, 
When our station’s on the air! 

Radiation’s parked 

Near the two amp. mark, 
Then in a wink that tube goes dark! 

Hear those nines CQ-ing, 

Eights, too, here and there; 
But—we’re forever blowing bub-bulbs 
When the rest are on the air! 

Contributed by J. O. Wood, of SAGA. 


QRA’S 

1AVG—(Reassigned) E. B. 
Litchfield St., Springfield, Vt. 
3DM—(Reassigned) S. Sabaroff, 2936 
W. Morris St., Philadelphia, Pa. 
4HV—Herman E. Kennedy, Cumnock, 
N.C. 3 watts C.W. All cards answered. 
9AQR—G. C. Kellersman, 36 N. Elm 
Ave, Webster Groves, Mo. All cards 
answered. 

8ANM—H. J. Crisick, W. Washington 
St, Medina, Ohio. Pse QSL. All cards 


Moore, 


answered. : 
5PC—(Reassigned) Meredith Schaff, 
Vicksburg, Miss. 5-watt S.P.C.W. 


QSL’s appreciated. 

3S] — (Reassigned) Arthur B. Coch- 
rane, 317 Main St., Crisfield, Md. QSL’s 
appreciated. 

8ABL and 8JD have been reassigned 
to amateurs outside the local district of 
Grand Rapids. Cards cannot be for- 
warded. 

2DW—Meyer Knoll, 304 East Tremont 
Ave, Bronx, N. Y. 10 watts C. W.,, 
LC.W. and Fone. 

4DH—L. A. Savage, 208 Laurens St., 
Camden, S. C. All cards answered. 

8DNQ—Frank F. Babb, 1307 S. Foun- 
tain Ave., Springfield, Ohio. All cards 
answered, 

8DCV—Edmond Schrecengost, 412 E. 
Francis Ave., Connellsville, Pa. 10 watts 
C.W. All QSL’s answered. 


CALLS HEARD 


This space is set aside each month for the listing 
of amateur calls heard. We invite you to send 
us a list of the stations you have heard, typewrit- 
ten if possible, or at least sufficiently readable to 
Prevent mistakes. Print the calls on a separate 
sheet of paper, using but one side. These should 
be arranged alphabetically for each district. To 
distinguish the stations that have been worked, 
they should be put in parentheses, and, accord- 
ing to the rules now in use, the C.W. stations 
should be mentioned in a separate list. The lists 
should reach us by the first of the month for 
Publication in the following issue. 


8BRB, APOLLO, PA. 


C. H, 1ALJ, 1ANA, 1ARP, 1BCG, 


Wi AA 
ICJK, 2AAO, 2AJA, 2AJX, 2ANA. 2BEI. 2BY 
2c 2CEA, 2CIU, 2CMI, 2CPY, 2¢ , 2BY, 
2DEI, 2RB, 2TS’ 2vw? an ae, CEM, 


8AWT, SAXA, 8BAV. SBBF’ 8BBM’ : 

', SAXA, AV, ; , 8BBU, 
on 8BCP, 8BGG. 8BGJ, 8BGZ, 8BHF, sBJR, 
JS, 8BKY, sBMG, 8BMK, 8BNN, 8BOE, 


MR. BOWDEN WASHINGTON, CHIEF ENGINEER OF THE 


Cutting & Washington 


AND 


NOW! — THE ALL-AMERICAN 


RADIO CORPORATION 


“All-American Audio Frequency Trans- 
S a ¥ S: formers were adopted as standard for the 

Cutting and Washington Receiver after 
thorough tests in our laboratories demonstrated that they 
faithfully reproduce broadcasted music and voice with ex- 
cellent volume and stand up in service better than any other 
transformers we have tested. We consider All-American 
Audio Frequency Transformers the best on the market.” 
Many other leading set builders have similarly standardized 
on the best the market affords: All-Americans! Benefit 
by their experience. Add All-Americans to your set now. 
Dealers everywhere. 


Audio Frequency: 
3:1, 4.50; 5:1 and 
10:1, $4.75 


Radio Frequency: 
150-550 meters, 


AMPLIFYING TRANSFORMERS 


Largest Selling Transformers in the World 


RADIO FREQUENCY 


Long Wave Transformer 


SPECIAL OFFER 
All-American Book 
of 22 Tested Radio 
Hook-ups and dia- 
gram -circular on 
Power Amplifica- 
tion mailed for 4c 


4,000 to 10,000 meters (75 to 30 K.C.). Suitable for all 
long wave radio frequency circuits such as Super-Hetero- 
dyne, Ultradyne, Reflex, Etc. Placed on the market only 
after long and thorough tests. Again All-American leads! 
Features: Windings of extremely low capacitance, prop- 
erly treated and impregnated. Housed in a handsomely 
nickel-plated shell of same physical design as All-American 
Audio Frequency Transformers—to insure neatness and 


in stamps, 
a ease of assembly. 


or reaction. Price, $6. 


Shielded to prevent inter-stage coupling 


Rauland Mfg. Co., 2650 Coyne St., Chicago 


the Industry 


EVERY CIRCUIT 
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AMPLIFYING TRANSFORMERS 
Largest Selling Transformers in the World 
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new wonders in 
voice modulation 
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(Reg. U. S. Patent Office) 
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and carry on ad- 
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enter the field 
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nished with order. 


A perfect fixed detector......... $1.25 
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326 River Street, Chicago 


170 Summer Street, Boston 
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Enjoy Radio 
On Vacation 


This year you can make your vacation far more en- 
joyable than last year. Carry one of these small 
portable radio instruments wherever you go. 

Take it with you camping, fishing or hunting, and 
best of all, when you get back, set it up in your 
home. You'll enjoy the OZARKA all year ’round. 

Away back from civilization you can still have at 
your command, the baseball scores and music from 
hundreds of radio broadcasting stations. Think of 
being in camp and yet be able to listen to all the 
wonderful things being broadcasted. 

Just turn a dial or two and pick out what is the 
most interesting to you. 


ARK 


Portable Radio 


is a compact three tube instrument, the case is 16 
inches long, 10 inches wide and 5 inches high and 
weighs 10 pounds. In this small space you have a 
wonderful little instrument and yet built to receive 
long distances, very often from 1000 miles. 

No matter where you go you will always be in 
touch with the best of radio broadcasting and the 
OZARKA is so simple a child can operate it. The 
OZARKA PORTABLE iscompletely equipped with 
acrial,““A”’ and “‘B”’ batteries, three No. 199 tubes and 
one set of head phones, all in one case. Nothing more 
to buy—all ready to tune in the concerts. PRICE 
COMPLETE $65.00. Extra phones, per pair, $5.50. 


Local Representatives 
WANTED! 


Over 1800 OZARKA agencies have already been 
established. If you would be interested in the fastest 
selling article on the market today write for full par- 
ticulars. Be sure and give the name of your county. 


OZARKA INCORPORATED 
63 North Peoria St. Chicago, Il. 


THE FRANDSEN TUNER 
AND VARIOCOUPLER 


Patent applied for 


AT LAST THE PERFECT TUNER 
for Broadcast Reception. 

The most efficient and selective tuner made. For 
single circuit with tickler or variocoupler with loose 
coupled primary and secondary circuits, 

Perfect and continuous variation of the inductance of 
the antenna circuit without SWITCHTAPS and with- 
out a VARIABLE CONDENSER in the antenna 
circuit. 

Complete for panel mounting, postpaid, $7.50. 


RADIO RESEARCH LABORATORIES 


Frank Frandsen 


As one of the oldest pate 


ATASCADERO, CALIFORNIA 
ent firms in America we 
give inventors at lowest 


PATENTS 282% 


ice noted for results, evidenced by many well known 
Patents of extraordinary value. Book, Patent-Sense, free. 
Lacey&Lacey, 63; FSt.,Wash., D.C. Estab. 1869, 


ten out. There is a former Naval operator, 
now in a high Government radio position, 
who claims that while copying one message, 
he has often been able to note mentally other 
messages, interfering with the reception of 
the first, and later write them out. When- 
ever he was copying some dull and unin- 
teresting report, he says, he was always able 
to note with accuracy messages pertaining 
to shore leave, pay or other features in 
which he was especially interested. 

Another Government official says he once 
got the same message from two shore sta- 
tions, transmitting simultaneously, while he 
was aboard ship off California. An impor- 
tant message for his ship was routed via 
San Francisco and also via Los Angeles. 
Both KPH and KPJ called him at the same 
time, and when he told San Francisco to go 
ahead, both began to send simultaneously. 
He tried to take them both, which proved 
very easy when he discovered they were 
identical. His O. K., intended for KPH, 
was considered by both stations as acknowl- 
edgment. The only trouble arose later, 
when both shore stations billed his ship for 
the message, each claiming credit for trans- 
mission, 


NEW RADIO ASSOCIATION IN 
IRELAND 

The awakening interest in radio develop- 
ment in the Irish Free State has prompted 
a group of professors, electrical engineers, 
and other prominent persons interested in 
radio work to organize a society which is 
to be called “The Radio Association of Ire- 
land.” This Association is to have its head 
offices in Dublin, and according to its con- 
stitution its objects are: 

“To foster the interests of members en- 
gaged in Radio Work. To co-operate with 
the authorities and secure the utilization of 
the facilities afforded in conformity with 
regulations; to assist in having regulations 
complied with; and to assist in the framing 
of regulations. To establish relations and 
co-operate with kindred associations in other 
countries. To obtain experimental licenses 
and equip experimental stations for the pur- 
pose of research work.” 

All radio license holders and others in- 
terested in the development of the radio 
science and radio communication are eligible 
for membership. The membership fee is to 
be ten shillings per annum—equivalent to 
$2.20 at current exchange rate—and the 
funds so collected are to be used in carry- 
ing out the various programs of the Associa- 
tion and in equipping experimental stations. 
The Association is also planning to publish 
a periodical devoted to radio work when 
its membership is large enough to finance 
such an undertaking. Already several hun- 
dred applications for membership have been 
received, and it is expected that the number 
of applicants will swell considerably when 
the contemplated broadcast station has been 
established at Dublin, and the present re- 
strictions upon private ownership of radio 
sets have been removed. 


THE PSALM OF RADIO 
Radio is my hobby, I shall want no other. 
It maketh me to stay home at night. 

It leadeth me into much trouble. 

It draweth on my purse. 

I go into paths of debt for its namesake. 

Yea, though I understand it perfectly, it will 
not oscillate. 

Its concerts and speeches they comfort me. 

Yet, it will not work in the presence of mine 
enemies. 

I anoint the coils with shellac ; 

But the tube spilleth over. 

Surely the radio bug won’t follow me all 
the days of my life, 

For if it does I will dwell in the house of 
poverty forever. 

Harry R. LUBCKE. 
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The Peak of Radio Perfection | 


Type LR-170, 3 Stages Radio, Detector 
3 Stage Audio Frequency Amplification 


MA=lwme 


IN 


Reception. EX- TRADE MARK 

TREME SELECTIVITY with easy manipula. 
tion. FLEXIBILITY—4 to 7 tubes may he 
used at will, RANGE—DX sstations on the 
Loud Speaker. SPECIAL WESTON VOLT. 
METER—Showing A and B Battery voltages, 
Contains all batteries for dry cell operation, 
Write for Circular ‘‘R.’’ 


NASSAU RADIO CO., Inc. 
60 COURT ST., BROOKLYN, N. Y., U. 8.4 


Receiver‘: 100) 


Ground with Clearer 


KLAUS 


Complete Stock of 


Broadcast Receivers 


Ready for shipment, KLAUS carries a 
complete stock of the latest and best 
broadcast receivers. All apparatus dis- 
tributed by KLAUS is manufactured 
by the best manufacturers and bears 
the KLAUS GUARANTEE. Get our 
prices on amateur receiving and trans- 
mitting equipment. 


KLAUS RADIO BULLETIN 
for Dealers—Do You Get It? 


Expert advice regarding radio problems, 
latest information about new _ equipment, 
and hints on radio merchandising which 
helps dealers make more money, Is in every 
issue of the KLAUS RADIO BULLE- 
TIN. If you are not on our mailing list 
of dealers receiving the bulletin, send us 
your name and also receive our trade dis- 
count lists. 


Kxaus Rapio & Execrric Co. 


Authorized Distributors 
EURE! 


Dept. 200 


Rusonite 


CRYSTAL 


Used All Over the World 
Guaranteed Price Mounted 500 9 
RUSONITE CATWHISKER (4K. GOLD 250 . 
Products Corporatio 
15 Park Row, New York, N. Y. 


signed and witnessed. Form 
formation concerning patents free. 
LANCASTER & 
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With the Amateurs 


(Continued from page 1592) 
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DIRGE OF THE RADIO CLUB 


(To be sung to the tune of “I’m Forever 
Blowing Bubbles,” to the accompaniment of 
the distant clank of eight silver dollars.)' 

We climbed on high, 

And, ’gainst the sky, 

Our “bird-cage” lingers yet; 

We pooled our stuff— 

Had just enough— 

And built a See Dubbya set. ; 
But here’s one thing we've been learning : 
Y’ can't keep those five-watters burning! 


We're forever blowing bub-bulbs, 
When our station’s on the air! 

Radiation’s parked 

Near the two amp. mark, 
Then in a wink that tube goes dark! 

Hear those nines CQ-ing, 

Eights, too, here and there; 
But—we’re forever blowing bub-bulbs 
When the rest are on the air! 

Contributed by J. O. Wood, of SAGA. 


QRA’S 

1AVG—(Reassigned) E. B. Moore, 
Litchfield St., Springfield, Vt. 
3DM—(Reassigned) S. Sabaroff, 2936 
W. Morris St., Philadelphia, Pa. 
4HV—Herman E. Kennedy, Cumnock, 
N. C., 3 watts C.W. All cards answered. 
9AQR—G. C. Kellersman, 36 N. Elm 
Ave. Webster Groves, Mo. All cards 
answered. 

8ANM—H. J. Crisick, W. Washington 
St, Medina, Ohio. Pse QSL. All cards 
answered. 

5PC—(Reassigned) Meredith Schaff, 
Vicksburg, Miss. 5-watt S.P.C.W. 
QSL’s appreciated. 

3SJ — (Reassigned) Arthur B. Coch- 
rane, 317 Main St., Crisfield, Md. QSL’s 
appreciated. 

8ABL and 8JD have been reassigned 
to amateurs outside the local district of 
Grand Rapids. Cards cannot be for- 
warded. 

2DW—Meyer Knoll, 304 East Tremont 
Ave, Bronx, N. Y. 10 watts C. W,, 
I.C.W. and Fone. 

4DH—L. A. Savage, 208 Laurens St., 
Camden, S. C. All cards answered. 
8DNQ—Frank F. Babb, 1307 S. Foun- 
tain Ave., Springfield, Ohio. All cards 
answered. 

8DCV—Edmond Schrecengost, 412 E. 
Francis Ave., Connellsville, Pa. 10 watts 
C.W. All QSL’s answered. 


CALLS HEARD 


This space is set aside each month for the listing 
of amateur calls heard. We invite you to send 
Us a list of the stations you have heard, typewrit- 
ten if possible, or at least sufficiently readable to 
Prevent mistakes. Print the calls on a separate 
sheet of paper, using but one side. These should 
be arranged alphabetically for each district. To 
distinguish the stations that have been worked, 
they should be put in parentheses, and, accord- 
ing to the rules now in use, the C.W. stations 
should be mentioned in a separate list. The lists 
should reach us by the first of the month for 
publication in the following issue. 


8BRB, APOLLO, PA. 


C. W. 1AH, 1ALJ, 1ANA, 1ARP 1BCG 
ICR, 2AA0, 2AJA, 2AJX, 2ANA, 2BEI, 2BY, 
2, 2CEA, 2CIU, 2CMI, 2CPY, 2CTK, 2CXW; 


EK, SZA, 8ACT, 8ADT, 8AEX, 8AEY, 8AF 
UGE, sAHC, 8AIG, 8ALF, 8ALG '8ANM’ 
saw 8APN, 8APT, 8ARV, 8ASV, 8AVU, 


BJS, SBKY, SBMG, 8BMK, SBNN, ‘SBOE’ 


MR. BOWDEN WASHINGTON, CHIEF ENGINEER OF THE 


Cutting & Washington 


RADIO CORPORATION 


“All-American Audio Frequency Trans- 
formers were adopted as standard for the 
Cutting and Washington Receiver after 
thorough tests in our laboratories demonstrated that they 
faithfully reproduce broadcasted music and voice with ex- 
cellent volume and stand up in service better than any other 
transformers we have tested. 
Audio Frequency Transformers the best on the market.” 
Many other leading set builders have similarly standardized 
on the best the market affords: 
by their experience. 
Dealers everywhere. 


AND NOW!—THE ALL-AMERICAN 


SPECIAL OFFER 
All-American Book 
of 22 Tested Radio 
Hook-ups and dia- 
gram -circular on 
Power Amplifica- 
tion mailed for 4c 
in stamps, 


Says: 


Radio Frequency: 
150-550 meters, 
$4.50 


We consider All-American 


All-Americans! Benefit 
Add All-Americans to your set now. 


Audio Frequency: 
3:1, 4.50; 5:1 and 
10:1, $4.75 


RICAN 


AMPLIFYING TRANSFORMERS 
Largest Selling Transformers in the World 


ease of assembly. 
or reaction. Price, $6. 


Rauland Mfg. Co., 2650 Coyne St., Chicago 


RADIO FREQUENCY 


Long Wave Transformer 


4,000 to 10,000 meters (75 to 30 K.C.). Suitable for all 
long wave radio frequency circuits such as Super-Hetero- 
dyne, Ultradyne, Reflex, Etc. 
after long and thorough tests. 
Features: Windings of extremely low capacitance, prop- 
erly treated and impregnated. 
nickel-plated shell of same physical design as All-American 
Audio Frequency Transformers—to insure neatness and 
Shielded to prevent inter-stage coupling 


Placed on the market only 
Again All-American leads! 


Housed in a handsomely 


the Industry 


EVERY CIRCUIT 


FERICAN 


AMPLIFYING TRANSFORMERS 
Largest Selling Transformers in the World 


\\ 


Rs 


SabloG/ 


Reception 
Louder 

' Clearer 

More 


Crystal WithaSou™ Natural 
(Reg. U. 8. Patent Office) 

Functions with any conductor. 

No special Cat-Whisker necessary. 

Will not burn out 


eee eee ee 


Celerundum “DE-TEX-IT” 
A perfect fixed detector......... $1.25 


Needs no adjustment = 
Celerundum Products carry a 
MONEY BACK GUARANTEE 


Celerundum Radio Products Co. 


170 Summer Street, Boston 


Be in the 
advance 
line of 


discovery 
You can work 
new wonders in 
voice modulation 
and carry on ad- 
vance experiments 
in radio with the 
Cummings long 


enter the field 
of telephotography 
an television. 
Diagram of con- 
nections fur- 
nished with order. 


A New 
Photo- 
Electric 
ingie CELL 
ma 


GENERAL RESEARCH LABORATORIES 
326 River Street, Chicago 


Insure your copy reaching you each month. Subscribe to Radio News—$2.50 
ayear. Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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MASTERPIECES! 


Perfect Contact Vernier 
Rheostat 


For fine filament control 
of tubes and = supertine 
tuning, the Regal Vernier 
stands alone. Nothing 
just like it on the market. 


Complete with Knob 


6-Olms, ...$1.25 
30-Ohms 1.25 


Fifteen Taps — But 
Only One Drill Hole 
Required! 

4 15 Point Switch semaine 
in one unit, No ore 
messy soldering. No more 
drilling of holes. No more 
chipped panels, Complete 
with hard rubber Knob and 

vial 
Type No. 162...... $1.50 


Broadcast Tested 
High Quality Audio 
Transformer 
For clearness of tone, 
amplification of voice 
and music from nearby 
and distant broad- 
casting stations, Regals 
are unequaled by any 
transformers on the 


market. 
3% to 1 Ratio. .$4.25 
4.50 


5 to 1 Ratio.. 
At all good dealers—otherwise write direct 


for complete descriptive folder No. 18, 
sending dealer's name 


AMERICAN SPECIALTY CO. 


Bridgeport, Connecticut, U. S. A. 


KESTER 
SOLDER 


Self ~Fi es 


SE DP 


wt 
for Radio Work 


For heavier Radio and general 
soldering, use Kester Acid-Core 
Solder — (Underwriters’ Labora- 
tories inspected). 

For delicate Radio work use Kes- 
ter Rosin-Core Solder. 

For household and gemeral mend- 
ing, use Kester Metal Mender. 
Kester Solder is genuine solder 
that supplies the necessary flux 
from tiny pockets within itself as 
it is consumed. Radio, Electrical, 
Hardware and Auto Supply deal- 


ers can supply you. 


8BOY, 
8BZP, 
8CHV, 
8CSM, 
8DAA, 8DAF, 8DCY, 
8DHN, 8DIA, 8DIF. 


8BQI, 8BTM, 8BUL, 8BVR, 8BZC, 
8CBX, 8CDI, 8CDZ, 8CEI, 8CFS, 8CGI, 
8CMJ, 8CNW, 8CPJ, 8CPK, 8CQO, sCos 

8CUV, 8CVK, 8CUM, 8CWP, 8CX’ 8CYU, 
8DED, 8DGI, 8DGR, 8DH. 
"*8DIW, 8DKB’ 8DKM, 8FM., 


8HD, sIV, 8yJ, 8JQ, 8KG, 8KQ, 8LW, 8MK, 
8NO, st, sVO, 8WA, 8X (N 8YN, sYV, 8ZR, 
9AAAW, 9ADY, 9AEM, 9AFY, 9AIB, 9AJQ, 


9AJW, SAND, 9APD, 9AST, 9AUE, 9AZP, IBA, 
9BBI, IBCB, 9IBEP, 9BEZ, 9BIW, IBP, 9BOS, 
9BSC, 9BVO, 9BWB, 9BZT, 9CCG, 9C GN, 9CYO, 
9DAY, 9DAI, 9DFC, 9DJZ, 9DUG, 9DXS., 9EFQ’ 
9EHV, 9E JA, 9EQ, 9LB, 9LE, 9MA, 9OR. 9RU, 
9VC, 9VZ, 8CKO, 8CDZ, 8CC K. 

Phone—SZA, ‘oat 8CX, 8WX, 9BAY, WBAP, 
KFKB, KF KX, WO 

A card to all the ans if they will drop me a 
card. 


9CKM, KANSAS CITY, TOMO 
ER, iGY, ac, 45V,. 172, 150, 
, 1WS, IASP, ((ACL); 1ARY, 
AWY, 1AXO, 1BCG, 1BES, 


2AL, 2BJ. 
2RM, 2TS, 2WwB, 2AFP, 
(2BQH), 2BRD, 2BTE, 
, 2CEE, 2CLA, 2CLU, 2COR, 
A, 3CC, 3DE, 3DZ, 3GG. 3IR, 
MB, 3ME, 3MP, 3MS, 3OB, 
SRG. 3TR, sArh 3ADP, 3/ 
DZ, 3BEI, 3BIZ, 
3BSS, 


w) : SSR, 


AR SPF, a 30L, "(50 


6RM, 6RN, 6AAO, 6AAQ, ’6ACM, 
, 6AGK, 6AJA, 6AJH 6AJV, 6AKZ, 6ANI, 
ae 6AUU, 6AUW, 6AWB, 

6AWX, 6B AH, 6BBC, 
6BIH, 


6CHU, 
6ZAH, 6ZAR, 6ZBN, 7AF, 7AH, 
FD, 7KK, 7LU, 7NY, 70T, 70C 


7ADH, 7AFX, 7AGV 7, 7AHV, 7AIF, 7AIP, AID’ 
7ATD, 7AIT, 8BO, 8CR, 8CT, 8DC, 8DP, (8ES), 
(8JJ), 8MY (80), 8OE, 8PL, 8PT, (8RR), 
8VE, 8WA, 8WX, (8ABL), 8ACT, (8AEG), 
8AGA. 8AGP, 8AIC, 8ALF, (8ALW), 8APE 
8APN. 8APT, SATP, 8AZO, 8BBN, 8BBW, 
8BCJ, (8BDA), 8BDU, 8BGR. (8BGH), 8BGQ, 
8BHO, 8BKK, 8BNH, 8BQI, 8CAP, 8CDZ, 8CKO, 
8CKV, 8COP, 8CRC, (8CSE), 8CVH, 8CVX, 
8CWR, (8CWU), 8CXI, (8CYT), 8CZZ, 8DAA, 
8DAG. 8DAT, 8DB, 8DDC, (8DED), 8DDN, 
(8DFV), 8DFZ, (SDGO), 8DJP, 8DTT, (8XE), 
8XBI, 8YN, (8YW), 8ZC, 8ZZ. 

Canadians—1CI, 2AM, 2BE, 2BG, 3AA, 3AC, 
3BQ, 3HE. 3HI, 3LY, 3MN, 3PZ, 3WG, 3YH, 
3YV, 4EA, 4HN, 5CE, 5GO, 9BP, 9BX 

9DHJ, CROWN POINT, INDIANA 
(ONE TUBE) 

CW, 1BOQ, 1CKP, 1ER, 1HY, 1MO, 1VV, 
iXH, 1XM, 1KZ, 1YB.2AZY, 2AYN, 2BUY 
2BY, 2BM, 2CSR, 2CCD, 2EL, 2FMA, 2WB 
2XQ. 3ADV, 3BDD, 3BP, 3CDV, 3HK, 3ME, 
3PG 3TB, 3TT, 3VV. 3WM, 3ZL, 4Al, 4BF 
4BNU, 4BK, 4BL, 4CS, 4EB, 4EL, 4FT, 4HL, 
4OF, 4SB, 48F, 4SH, 4BQ, 5AIV, SAHR, 5AGO, 
SAIR, SADS. SFVI, SHT, 5HL, 5LF, SIG, 5KS, 
5LO, SMI, 5MO, SQL, 5TG, 5VV, 5WO, 5XA 
9BCB, 9BEZ, 9BLY. 9BOF, 9BQQ, 9BUN, 
9BXA, 9BZI, 9BZN, SCAA, 9CCZ, 9CEA, 9CFI, 
9CGA, 9CJY, 9CKJ, 9CLD (daylight), 9CLY 
9COC, 9CSS, 9CTR. 9CUN, 9CVC, 9CVS, 9ICVT, 
9CWJ, 9CZM, 9DBF, 9DGV, 9DHW, 9DIB, 
9DKQ, 9DKY, 9DPP, 9DRW 9DTE, 9DUG, 
9DUN, 9DVM, 9DWB, 9DXA_, 9DXN, 9DXR, 
9DXU. 9DYR,. 9DZO, 9EDB, 9EHJ, 9EKY 


9ELV, 9HN, 9LA, 9MC, 9QE, 9RC, 9ZT. 
Canadian CW. mete a 9AV, 9BJ. 
6BVC, 6BUP, 6ZC, 


5ZA, 6AHU, 6AMB, 6BGW, 

7OL, 8AA_ 8ATG, 8AFD, 8ATZ, 8BZC. 8BRC, 

8BCS, 8BHO, BYI, 8BFB, 8BFD, 8BNZ, 8CID, 

8DQU, 8DDT. i a 
Spark—5BW, 8BDA, 8EB, 9BWS, 9BUX, 

8CTD, 9BTG, (9CBH). 9DHG, 9DHZ, 9DN, 

9DWK, 9BOF, 9EDH, 9COX, 9CFP, 9LF, 9WX. 


Glad to QSL to any above. 


6CMI, OAKLAND, CALIFORNIA 
1AKL,. 1ALL, 1BSG, 1CMP, 5AC-5BX, 5CU, 
SNW, 50D, 5RU, 5TU, 5TO, 5TS, 5XD, 5ZA, 
5ZAV, 6CEU, 6TO, 62 AMW, others too numerous, 
7MN, others too numerous, 8AZG, 8APT, 8CWG, 
9FM, 9LZ, 9TO, 9TW. 9QE, 9ZKY, 9AAU, 9AFM, 


9AGA, 9AGB, 9AGY, 9AIM, 9AMN, 9APF, 
9ASH, 9AVN, 9 AVU, 9AYR, 9AXX, 9AZG, 
9BAB, 9BED, ‘OBFH, 9BRS, 9BOJ, 9BJK, aN 


9CAA, 9CTP, 9CTR, 9DCR, 9DKR, 9DQA, 9EL 


9EAE. Phone 6BRF, 7VN 
W. T. Campbell, 20 watts phone and C. W., re- 


ports appreciated. 


2BZP, BROOKLYN, N. 
1AEZ, 1ACA, 


. (TWO TUBES) 
LANL, 1APC, 1ATW, 
1BAM, 1BCG, 1BHF, 
, 1CKQ, 1CI, 1CMX, 
3BNE, 3BPF, 
3CHB, 3CDV, 3HH. 3YW, 3VP, 3CLT, 4CH, 
4DB, 4EQ, 4FT, 4GX, 41S, 4JK, 4KU, 4MY, 


| 
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Phone for any 
Loud Speaker 


Horn 


or Phonograph. It is reasonable 
to believe that men who have 
spent over eight years in perfect- 
ing and manufacturing Radio 
Headsets have the necessary quali- 
fications to create and produce a 
real Loud Speaker Unit. The 
clear, true tone of the Camco 
Loud Speaker Unit reflects the 
high ideals of its makers. Price $6. 


Camco Headsets 


Cannon Ball, $3.50; Superb, $4, 
Grand, $5; De ‘Luxe, $7.50. wi: 


| 
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At your dealers or write 


Cannon&MillerSalesCorp, 


47 W. Huron St., Buffalo, N.Y. 


| SALESMEN 


Largest radio publishing or- 
ganization in the world, wants | 
salesmen, either whole or side | 
line, to sell an assortment of 20 
books to the trade. 

Liberal commission to hustlers. | 
30x 233, Rapio News 
New York City. 


Non-Inductive Resistances 
1,000 

43,000 | $1.00 Each 
50,000 { ohms 

80,000 No Stamps Accepted 

100,000) 

HAROLD HERBERT, Inc. 

160 West 46th St., Just East of Broadway 
NEW YORK CITY 


TO THE RADIO DEALER 


Let us explain how you can make 
the sale of our publications a worth 
while, well paying part of your busi- 
ness. Every one that enters your store 
is a prospective buyer of Rapio News. 
Ravio News will sell with little effort 
on your part. 


You may sell our publications om 4 
single copy basis with a fine margin of 
profit or on a subscription basis with 
a generous commission allowance. 


Write now for further details. 


53 Park Place 


Experimenter Publishing ated 
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gAHJ, 9APF, AP, APS, YARF, 9ATZ, 9AHV, 
QAVi, JAVT, 9AWF, 9AZJ, AVE, 9AAR, IBAK, 
9BAB, ; 9BCF, 9BCX, 9BED, 
9BFU, 9BGB, 9BGY, 9BHX, 9BIB, 9BKH, 
9BKR, 9BMK, 9BMX, 9BOF, 9BT, 9BQOV, 9BRC, 
gBRX, 9CA, 9CDO, 9CHK, 9CJA, 9CMF, 9CRA, 
9CWP, 9CZM, 9YDAW, 9DGK, 9DHB, 9DKV, 
9DPC, 9DSL, 9DWK, 9DXC, 9DXU, 


F, A. ESTEP, PITTSBURGH, PA. 
(ONE TUBE) 
1ARJ, 1AWK, 1CPW; 2BF, 2WX, 2BBN, 


2Blj, 2CEE 


8UT, S8UV, 8YN, 8ZP, . 
), SAGO, 8AGP, 8AHC, 8AIG, a 
8ALW, SALX, 8APN, 8ARB, 
. 8BGZ, 8BIM, 8BLG, 
8BQS, 8BQU, 8BUA, 
sBWP, SCEO, 8CES, 8CHR, 8CMP, 8COP, 8CRM, 


gASQ, SAY W, 8BCF 


gWE, 9WU, 9AHG, 9AHJ, 9APC, 9YAPE, 9ASN, 
QAXW, 9BAL, 9BMO, 9BOM, 9BOY, 9BRS, 
BWF, 8BWX, 9CEE, 9CUY, 9DBU, 9EME. 


9RC, CHICAGO, ILLINOIS 


(1AVQ), 1BOQ, 
1CGQ, (ICMP), 1CMX, 
1KC, 1YD, 1ZD, 


2CCX, 2CE, 


3AQR, 3AY, 
(3BNU), (3BPF), 
j 3CCD, 


4BN, 4CR, 4CS, 4DX, 
4FV, 4FZ, 4GZ, (4HR), 410, 
(MI), 4ND, 40A, 40T, 4QF, 4QK, 
6AGE, 6AHP, 6AJH, 6AOS, 6AQF, 6AQQ, 6ARB, 
J, (6AUU), (6AVR), 6AWT, 6BEO, 6BIC, 
(6BJJ), 6BKX, 6BLG, 6BLM, 6BNF, 
6BRF, 6BUO, 6CEU, 6CGD, 6CGW, c 
6CNL, 6CZ, 6FP, 6GG, (6GT), 6KA, 6NG, 
(6XAD), 6ZB, 6ZU, 7CO, 7WP, (7YL), 7ZU, 
(KDEF), NKF. 

Hawaiian—6CEU. 

Canadian—2BE, (2BN), 2CG, 2EI, 2FU, 2HG, 
2IC, (3ADN), (3AFZ), 3I1V, 3PH, 3TB, 3WS, 
3YV, 3ZT, 4EA, 4FZ, (SCN), 5GO, 50H(?). 

British—2KL, 5WS. 


6CNL, LOS ANGELES, CALIF. 

SBE, 5FT, 50D, 5XD, 5ADB, 5ADO, SAIB, 
SAKY, 6’s and 7’s too numerous, 8FM, (8ZY), 
8APT, SBDA, 8BNK, 8BYO, 9AP, 9AEF, 9AEY, 
9AIM, 9AVS, (9BLY), 9CCG, (9CEH), 9DFH, 
9DYR, 9EKY, 9ELV. The following were heard 
in 40 minutes on the nite of January 28, 1924: 
40A, SFT, SAKY, 5ZAV, 710, 70T, 8AA, 9AAU, 
9AFQ, 9APE, 9APF, 9AXX, 9BGX, OBGY, 9BIJ, 
9BIZ, 9BOF, 8BUJ, 9BVO, 9CAA, 9CJY, 9EBI. 
Anyone hearing 6CNL pse QSL crd. All crds 
answered and appreciated. 


9DHJ, CROWN POINT, INDIANA 
(ONE TUBE) 


CW. 1AR, 1AW, 1BIZ, 1CKP, 1KC, 1MO, 
1X, 1YB, 2BAW, 2BOR, 2BUY, 2CCD, 2CSR, 
2BM, 2WB, 3ADV, 3BDD, 3CCX, 3CDV, 3HK, 
3ME, 4AI, 4BK, 4BLP, 4MI, 4QF, 5AIU, 5AIM, 
SAGJ, SKA, 5TJ, 5XA, 5ZA, 6AHU, 6BM, 6BGW, 
6BUC, 6LV, 6MH, 6ZC, 7AJV, 7AHZ, 7CB, 7TO: 
over 200 8’s and 9’s; sparks 4FG, # 
9AOY, 9BGQ, 9BDH, 9BEF, 9CA, (9CBH), 
9COX, 9DIL, 9DWK, 9ECR, 9GC, 9HU, 9MB, 
WX, 8BDA, 8CTD, Can 4CO spk? 

Can.—5SEF, 9BP. 


48S, CHARLESTON, S. C. 


CW. 1AHB, 1AUR, (QRA), 1AW, 1AXN 
1BGC, 1BGQ, 1BHR, 1BOQ, 1BSX, 1CRF, 2ANA, 
2BSZ, 2CJB, 2CKA, 2GR, 2 
3BDO, 3CC, 30W, 4AF, 


{NE 40G, 4PK, 4PT, 4QU, 40W, 40Y, 4SH 
SAAC, SABF, SABW, 5AC, 5AFV, SAGJ, SAIR, 
Sloss SAMH, SAMZ, SANA, SEK, 5GF 
ENN GN; SJL. SJW, SKR, SLP, SLR, SMI, 5MO, 


HR, 6CIB, 6CKV, 6CKW, 
(QRA), 
7 


8AHZ, 9AMIT ‘5 
9BBG’ 9 AMU, 9APF, 


The character of broadcast reception en- 
joyed by users of Grebe Radio Sets is due, 
in no small measure, to the extensive use 
of Bakelite. 


Grebe standards of craftsmanship demand 
the best, and in selecting a dependable in- 
sulating material which would present a 
refined physical appearance, they chose 
Bakelite as the one material which would 
meet their requirements. 


The excellence of Bakelite and the depend- 
ability of its qualities is indicated by the 
fact that a large majority of Radio Manu- 
facturers choose Bakelite as insulation, and 


) 


BAKELITE 
Condensite 


Grebe and Bakelite 


Send for our Radio Map 


Enclose 10c. to cover mailing cost and we 


for improving and simplifying the design 
of their sets and parts. 

Bakelite combines in ONE material the 
essential properties of many. It is highly 
dielectric and mechanically strong; it is 
unaffected by moisture, temperature or 
climatic changes; its color will not fade, 
even in strong sunlight; it will not warp, 
bloom or crack—but the most important 
property of ‘‘The Material of a Thousand 
Uses’? in its relation to Radio is that of 
providing permanently effective insulation 
regardless of temperature or atmospheric 
conditions. 


Write for a copy of our Radio Booklet B. 


REDMANOL 


are the registered 
Trade Marks for the 
Phenol Resin Products 
manufactured under 
patents owned by 


will send you a large Radio Map which lists 
the call letters, wave length and location of 
every broadcasting station in the world. 
Address Map Department. 


BAKELITE CORPORATION 


BAKELITE 
CORPORATION 


( 


247 Park Avenue, New York, N. Y. 
Chicago Office: 636 West 22d Street 


A THOUSAND USES 


THE MATERIAL OF 


THE MARVEL OF ALL 


SYNTHETIC CRYSTALS 


Ideal on 
Tested, sealed, guaranteed. Ine 
Y. Mail and Tribune. 


50c. Mtd. at all dealers or sent postpaid. 


Specialty Service Co., 9 Hanson PI., Bklyn, N. Y, 
Radio, Ltd., Montreal, Can. Canadian Distributors, 


Extraordinarily supersensitive all over. 
Reflex circuits. 
dorsed by N. 


i Dp) Vien eel a an SS A 
Pp, IN ides 
! i } j i 
| itt? com annals hk wlll oll, alll 
Hand Books on Patents, Trade 
Marks, etc., sent free. Our 78 years 
of experience, efficient service, and 
fair dealing assure fullest value and 

rotection to the applicant. The 

cientific American should be read 
by all inventors, 


‘MUNN & CO. 


7 yong Building, New York o 


ieee 


i 
y 
| 


San Francisco. Cal. 
Van Nuys Building, Los Angeles, Cal. 


Leen 


le 


WANTED—Back numbers of Radio News, Dec., 1921, Jan. and Feb., March and 
April-May, 1922, Experimenter Publishing Co., 53 Park Place, New York City. 
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The Only 
Authorized Cockaday Coil 


Capacity effects, high dielectric losses, 
leakage, broad tuning and_ howling 
caused by coils made of cardboard 
tubes, shellac, and cotton covered wire 
must be eliminated to get efficient re- 
sults from Cockaday sets and other 


circuits. 
Replace your old coils with the only 
Authorized Cockaday Coil, built, _ex- 


actly in accordance with latest specifica- 
tions of Laurence M. Cockaday, in- 
ventor of the famous Cockaday Four 
Circuit Tuner, 

Each Authorized Coil bears Cocka- 
day’s personal signature. Built on %” 
hard rubber tubes, threaded—no shellac, 
and wound with double silk covered 
wire. Gives maximum _ selectivity, 
greater volume, sharp tuning, maximum 
sensitivity and tonal quality when 
properly hooked up. Guaranteed. 

At your dealers, otherwise send pur- 
chase price and you will be supplied 


postpaid $5.50 


Approved by 


Brrr’ 


— 
> 


PRECISION COIL CO., Inc. 
209-D Centre Street 
New York 


EVERY FAN NEEDS ONE! 


Wright’s Radio Log is Ky finest, the most com-[R 
prehensive and the handiest record boo 
duced for radio fans. 
existence. Ruled to fit any set from 
—special pages for local stations and programs.|& 
All stations in United States and Canada listed—|]B 
separate pages for every big station. Absolutely 
indispensable to every fan; helps you get full en- 
jeoyment from your set. Beautifully bound—con- 
venient pocket size—64 pages—indexed. Standard 
in Castilian cover, 50¢c. DeLuxe 
id in Molloy embossed cover, $1.00. 
Sent postpaid on receipt of price. Guaranteed 
to satisfy or money instantly refunded. 
Order yours today. Dealcrs write. 


nH. G. WRIGHT, 
Enclosed find 
Log as indicated. 
Standard DeLuxe 
Edition—50c Edition. $1.00 
My money back if not satisfactory to me, 


1502 ia A oe. Chlenge, Dae 
for [] W GHT’S RAD 


“Built first to Last’’ 
RADIO PRODUCTS 
Coto-Coil Co. 
Providence, R. 1. 


oloco | 


Tones mane mee a8 ser ore 


| 6JA, 6UX, 
| 7ABB, 


9CCS, 9CEE, 9CIN, 9CYQ, 
9CYW, 9CZM, 9DEU, 9DNN, 9DRX, YDTE, 
oDWK, 9DWX, 9ECV, 9ER, 9LN, 9VM, 9VZ, 
ee w., I1CKP, 8APZ. Spark 4RK. Phone 
1ALJ, 4FT, SAMF. 

Would appreciate QSL by crd, especially those 
who are QRA. 


9BIJ, 8BRK, 9BST, 


C.W., wae ee MITCHELL, 401 N. CHEST- 
UT ST., BARNESVILLE, OHIO 
(DET. & ONE STEP) 
1AH, 1AUR, 1AEZ, 1AOL, 
1AVF, 1ANR, 1ALJ, 1AAC, 
IBLY, 1BGC, 1BKR, 1BQM, 
PCAC, iG. AZ, CGB, 1CGQ, 
1BQ, 1EF, 


1AJG, 
1ARK. 
1BEZ, 


1ADN, 
1ASK, 1AYT, 
1AHZ, 1BIP, 
1BWJ, 1B\ 
1CDO, 1DN, 
IGL, INAK. 


2BW! P, 2BYW, 
2CNH, 
3ADN, 
2BNE, 
3CA, 3CCU, 
3PH, 3DB, 

\F 


2BU Q, 
2C RU, 
AE ee 
3BDI, 
3BCO, 

4 3HS, 3HH, 
30Q, 3W . oF | ei 
4BZ, 4DV, 4EL, 
4MI, 4MB, 4VP D, 
5WS, 5XK, 5AFQ, 5TS, 
SRW, 5AAC, 5AJG, 5AJB, 5GJ, SHT, 
SAMF, 5VC, 5EH, 6AAO, 6AHV, 6AUU, 6AWQ, 
6AKW, 6AGH, 6BBC, 6BCB, 6BIC, 6BM, 6BRF, 
6BQB, 6CBI, 6CMR, 6COK, 6CMU, 6CGW, 6CO, 
6CIN, 6CJV, 6FP, 6GR, 6LV, 60F, 6TV, 6RN, 
7LU, 7HW, 7QC, 7FQ, 7QD, 7CO, 
7FR, 7ACM, 9BXQ, 9DFH, 9EHJ, 9AIB, 
9AGY, 9CK, 9BOF, 9ADP, 9DCT, 9CEA, 9DRE, 
9APF, 9CFY, 9CWF, 9CEH, 9AIM, 9CCZ, 9CAA, 
9CJY, 9EHT, 9CIN, 9CGB, 9BWC, 9DLM, 
9DFG, 9AJD. 


3AQR, 
3BHV, 3BPF, 
3CEZ, 

3MF, 


SNZ, 


3BPM, PHILADELPHIA, PA. 

C.W. 5AAW, 5ADS, 5AGD, (5ALV), 
5BT, 5BX, 5DM, 5FC, SHT, SLR, S5RH, 

6AGE, 6AOS, 6ARO, 6ARU, 6BJO, 
"L, 6CDN, 6CJX, 6CNL, 6COJ, 6GT, 
7ABB, (7CO), 7KS, 7LU, 7SH, 
9AGD, 9AHZ, 9AKE, 9APF, 
9ASH, 9ATN, 9ATO, 9AVS, 
, 9BAU, 9BGC, 9BCH, 9BGS, 
9BHI, 9BHK, 9BLY, Z, (9BVN), 9CJY, 
9CSN, (9DAY), 9DMW, 9CDB, 9EFH, (9ELB), 
(9ES), 9HM. 

Canada—4MZ. x < 7h 

Phone—(9DAY), 9X 

Glad to get reports on my 5-watt C.W. 


5AMH, 


3BLI, PHILADELPHIA, PA. (ONE TUBE) 
C.W. 1CI, 1EO, 1ER, 1FM, 1GL, 1IV, 
1KA, 1KX, 1ML, 1MY, 1MZ, 1ND, 10E, 
1UJ, 1YB, 1YK, 1ABF, 1ABX, 1AAP, 
1AHZ, 1ATJ, 1AVL, 1ALL, 1AFL, 1AGH, 
1AXN, 1AGV, 1ALW, 1ASR, 1AOK, 
1AVF, 1AXA; 1ARY, 1AFA, 1AUX 
1AJG, 1BAU, 1BEL, 1BES, 1BHB, 1BJA, 1BJO, 
1BJP, 1BOM, 1BQE, 1BSL, 1BSZ, 1BWJ, 1BZN, 
1CAC, 1CKP, 1CMP, 4AB, 4AF, 4BA, 
4BU, 4DB, 4EB, 4EH, 4EQ, 4FT, 4GU, 
41K, 4JR, 4MB, 40A, 40G, 4SH, 
5MB, 


8PC, "SPL, 8PU, 8RM, 
8UH, 8VQ, 8VY, 8WA, sWY, SWZ. 
8AFN, SAGO," 8AIG, 8AJE, 8AJJ, 
8ALX, 8AMM, 8ANB, 8AQM, 
8ASE, 8ATR, 8ATZ, 
8AZH, 8BAF, 8BAU, 
8BDA, 8BDR, 8BFH, 8BGO 
8BGZ, S8BHG, 8BKD, 8BMB, SBPF, 
8BSY, 8BTA, 8BTM, SBUL, 8sBVT, 
8BWJ, 8BZC, 8BZY, 8CBC, 8CCI, 8CGI, 
8CKV, S8CNW, 8COJ, 8COK, 
8CVK, 8CWK, 8CXK, 8CXM, 8sCVI, 
8DAA, 8DAB, 8DAL, 8DAW, 8DBU, 
, 8DDJ, 8DES, 8DFK, 8DFP, 8DGJ, 8DJF, 
8DKE. 8DKU, 8DLB, 9AN, 9EB, 9EI, 9ER, 9ES, 
9GS, oHW, 91H, 9LB, 9MC, 90Y, 9QE, 9OR, 
ORC. 9RI, 9SZ, 9TA, 9VC, 9VZ, 9ZL, 9AAQ, 
9AAU, 9AAV, 9ABF, 9YADY, Q9AEI, 9AEN, 
9AEX, 9AFY, 9AGB, 9AIG, 9AID, 9ATW, YAKD, 
9AMF, 9APD, 9APN, 9AQW, 9ARS, 
9ATN, 9ATO, 9ATU, YAWF, SAWV, , 
9AZX, 9BCB, 9BGT, 9BHQ, 9BIZ, 9BOE, 9BRK, 
9BRX, 3BRY, 9BYE, 9CAH, 9CCM, 
9CJC, 9CLY, 9BOE, 9CTR, 9CVE, 9CVS, 
9CZM, 9CZY, 9DAY, 
9DHB, 9DHR, 9DMJ, 
4DWY. 9DXK, 9EEQ, 
, SELB, —_— L. W2ZV-qra? 


Can.—3W v. "3DB?, 3GG. 


8NZ, 8DE, 
8TR, 8UE, 
8AAJ, 8ADG, 
8AJN, 8ALW, 
8ARO, 8ARZ, 
8AWP, 8AYL, 
8BBI, 8BCE, 8BCP, 


9EH], 


5XV, PORT ARTHUR, TEXAS 

1ADN, 1ALJ, 1ARF, 1BOQ, 1CGI 
1ER, 1HX, 1MO, 1RR, 1RV, 1YB, 2BRB, 2BXW, 
2BY, 2CPA, 2IU, 3ABW, 3BUV. 3BVA, 3CAV, 
3CC, 3HG, 3IA, 3WF, 


6AFQ, 6AWQ, 6AWX, 6AIP, 6AOS, 6ADM, 
6ACD, 6AGM, 6ATO, 6AU, 6AST, 6AUU, 6BVE, 
6BJJ, 6BNA, 6BIH, 6BFF, 6BFZ, 6BIC, 6BBC, 
6BGF, 6BEG, 6BUA, oaec 6BTS, 6BIQ. 6BLM, 

6BEQ. 6CFZ, 6CGW, 6CKR, 6CHG. 6CBW, 6CNG, 
6CMR, 6ACZ, 6FH, 6JX, 6GR, 6NX, 6NB, 


8CPC, | 


Cs, SCE, -| 
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NEUTRODYNE 


5 TUBE KNOCK-DOWN 
NEUTRODYNE SET 


with blue print, drilled and engraved panel, Every 
part needed to build this set is included as follows: 


3 Neutro-Coils, silk wire wound 

on all genuine Bakelite tubes, ‘. 95 
3 Variable Condensers, high 

grade capacity 000375; 

Mounting Brackets—Neutraliz- 

ing Condensers (sets of parts ENCLOSE Fost age 
with glass Dielectric), 5 Bake- WITH ORDER 
lite Sockets, One 20 ohm Rheo- 

stat, One 6 ohm Rheostat, Two shielded Audio Trans. 


formers, 3 Dials, Mica Fixed Condense 

ties .006, .001, .00025), 1 ae 
Mounting, 9 Binding Posts, Lugs, 9 lengths Bus Bar, 
2 lengths Spaghetti, 1 Panel (drilled and neatly en- 
graved), Blue Print (large, with complete and simple 
diagrams), 1 Copper Sheet, 1 Print for placing party 


Tubular Grid Leak ang 


We guarantee these parts to he the best 
quality money ean buy, irrespective of price, 


NEWS ITEM FROM 
“FINANCE and COMMERCE” 


At last, however, the price objection has 
overcome Naturally it was one of the oldest of 
firms, one of the substantial units in the radio world, 
that brought this about. 

The Atlantic & Pacific Radio Company get its ted. 
nical department to work upon this problem of pro 
ducing a neutrodyne set to be sold at moderate 
cost. The radio world, as a result, has just welcomed 
the announcement by the Atlantic & Pacific radio 
stores of complete parts for a neutrodyne set, the 

a — Desire’ at the incredibly low pric 

9.9 . 


Atlantic & Pacific Radio Co. 
223 West 34th St., New York City 


AT LAST! 


YOU CAN 


2 ROTOR 
DOUBLE 
CIRCUIT 
TUNER 
TAKES PLACE 
OF AND IS 
MORE EFFI- 
CIENT THAN 
EITHER 3 HONEY. 
COMB COILS 
OR VARIO. 
COUPLER AND 
VARIOMETER 


NO TAPS 
200-650 
METERS 


Tunes in Distant Stations Without Inter- 
ference from Near-by Stations 
Used =. ae Circuit Regenerative Hook-up the 
LECT-A-WAVE will give you 
Shanta Volume, Coast-to-Coast 
Range and Super-Selectivity 
Not just a part but a Quality Tuner, highly recom- 
mended by leading radio engi neers. If your dealer 
can’t supply you send us $8.00 and we will ship 
postpaid with diagram and instruction blueprint, 
TO DEALERS 
SELECT-A-WAVE has taken the country by 
storm. We are receiving hundreds of in- 
quiries from consumers in every State in the 
Union. We are taking on new dealers 
fast as our production facilities will permit 
Write us NOW for proposition. 


S. & R. RADIO COMPANY 
3786 BROADWAY NEW YORK CITY 
2 EAE 


HIS IS THE BU 
THAT CHASES DISTORTION 
“Say, brother, here’s a_ tip. 
Quit worrying abcut distortion. 
Lon’t think that radio and static 
are inseparable. Maybe you can’t 
always have things perfectly your 
own way, but give the Relia- 
ble Neutralizing Condenser @ 
chance to show you what six 
bits will do toward removing 
that hoarseness from the tiiroat 
of your receiving apparatus.’’ 
See Your Dealer or «rite 
Only 75e—$1.00 on base mount 
The Reliable Parts Mfg. Co. 
7306 Madison Ave. 
Cleveland 33 :: = Ohio 


poor iy 
condenser. 


SEL,’ 9 


Canadi 


TALI, 
1ALXe 


eT “eer ow 
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6MH, 6LV, 60L, 60H, 6FP, 6YB, 6ZV_. 6ZR, 
6ZH, 6XA AD, 7é AF, 7AFO, 7AHS, 7AEA, 7CO, 
HDC, THG, 7GS, 710, fe) 


7M 
19¢, 7PK, 7SC, 7SZ, 7YL, 7ZU, 7ZT, 7SH 
7ABB, 7SBAU, 8DAE. '8GZ, 8CHB,’ 8DKJ, 8NZ 
sHN, 8EK, 8BUM, 8CFB, 8ANL, 8ACY, 8BYM, 
3p10, 8PX, 8BGZ, 8BT, 8CBC, 8UK_ 8BJV, 
WG, 8TT, 8AOL, 8CUQ, 8TR; 8ALM, 8BF, 
BVT, 8CCI, 8CQS, 8BGE, 8DCG, 8CRF, ’8AGP 


aBAG, 8AWL, 8CDY, 9BQY, ICJY, 9ACH, 9DSM, 
4 ANY, 9AVG, 9BEZ, 9AYP, 9CY, 9DXL, 
, 9CMK, 9CKP, 
9CCZ, 9BOF, 9CKW, 9CCS, 
dAAW, 9DKY, 9DON, 9AIM, 
9cCW, 9PB, 9CZW, 9CGO, 9AI LV, 
oCGY, EFF, 9ES, 9AEP, 9CJS, 9DVR, 9ER; 
qpIP, 9BG, 9DAI, 9EDM, 9BNA, 9CZM 
9BJK, 9SD, 9BHB. 

Canada—zIC, 2BN, 2CG, 3WS, 30J, 5GO, 
5GQ. 


9ASN, 9ZT 


SAKZ, wert CHRISTI, TEXAS 
c. W. (U. 1AKL, 1AQM, 1AR, 


4JE, 401, 4PD, 4QF, 4SB, 4SC, 4SP, SAAO, 
SABC, SABJ, SABY, 5ADB, 5ADO, SADV, 
SAEC, SAEU, 5SAFH, 5AGH, SAGJ, 5AHD, 
SAHR, SAHZ, SAIC, 5AIR, 5AIU, 5SAJB, 
” SAKI. SAKN, 5ALJ, 5AMA, SAMB, 
SAMK, SAMW, SAMU, 5ANA, 5BE, 5BW 
5BZ, SCE, 5CV, 5DG, 5DW, SEK, 5FT, 5F 


JC, SJE, SJL, 5JJ, SKC, SKR,’ SKW, 5LG, 
SL, R, 5LW, SML, SMM, SMT, Suz, SNA. 
SNN, SNW, 50H, 5OK, 50Q, SPA, 


SPB, SPH, 'SPZ, SQI. SOP, SOL, 3QV. sQW, 
SQY, 5RG, 5RO, SRW, 5SZ, 5TH, 5TO, 5UK, 
sU0, SUU, SVF, SVC, SWF, 5XA, '5} 3 
SXAU, 5XD, 5XW, JxU, 5XV, SYK, SYW, 
: ZAV.’ §ZG,.°S7 

bAHU, 6AJJ, 6AKK, 0, 
6AUU, 6AWQ, 6BBC, 6BBH, 6BBQ, 6BFG, 


6BGC, 6BIC, 6BIH, BIJ, 6BIW, 6BIj, 6BJQ, 
6BON, 6BQE, 6BRA, 6BRF, 6BSG,’ 6 


cH, A, ‘ou, ™ S 6MH, 


62G, 6ZH, 7AFA, 7AGJ, 7AGV, _7ALD, 7CO 
7LH, 7MY, 7NG, 7PZ, 7QOB, 70D, 70J, 7QU. 
™MA, 7Z0, 7ZU, 8AAF, 8ACY, 8AOL, 8AOT 
8ARD, 8ASV, 8BBF,’ 8BDA, 8BF, 8BQI, 
8BXX, 8BZD, 8CDZ,’ 8CEW, 8CGU, 8CKN 
7CDM, 8CRN, 8CUD, 8CWK, 8DET, 8DJP. 
8XAD, 8XE, 8YAE, 8ZD, 8ZZ, 9AAU, 9ADM,; 

Y, 9AEM, 9AFR, 9AHJ, 9AHZ. 9AIM, 
9All, 9AIW, 9AQU, 9AMI,’ 9AMW, 9APP, 
9APS, 9AQB, 9ARD, 9ARP, 9AUE, 9AVG, 
QAVM, 9AVN. 9AVZ, 9AWG, 9AWV, 9AYL, 
9BAK, 9BBA; 8BCB, 9BED, 9BEY, 9BEZ, 
9BFB, 9BHI, 9BHY, 9BJK, 9BOF, 9BOZ, 
oBRI, SBRU, oBSP. 9BTO, 8BYC’ 9BYX, 


) 9DKY, 9DLM, 9DRC, 
9DXS, 9EAC, 9ECI, 9EER, 9EFE, 9EFF, 9EHT; 
SEI, ‘JEKF, 9EKY, 9ELL, 9ES, 9GD, 9MC, 
98S, 9UR, 9VC, 9ZT, KDEF 

SAKI, ar 


Fone—SABY, SADO, SAHD, 

SALR, SAMW, SAMZ. SEK. 5FT, 5OK, 

KDE SZAV, 6CGZ, IBSP. 9CBA, oCHB’ 
C. W.—40I1, SUK, SYK. 5XD, 5ZA, 9AHJ, 

aul, 9AVZ, 9BRI, 9CFI, 9MC. 

Spark—4CH, Wea’ SUD, 9DXS. 

1DD, 21IC, 3KP, 5GO, 


Mexico—C, BX, 
Canada, ewe —1AR, 
SBP. 


France, CW—SAB. 
QRK 5W CW? All crds answered promptly! 


FRANKLIN At a R.F.D. NO. 8, 
PHOENIX, ARIZ. 
C. W. 2EL, 2TS, 3LG, 3YO, 4IN, 4KU, 
40A, 4SC, SACC, SABW, ZAR, 5AES?, SAHD, 
SAHR, SAIC, SAIU (daylight), SATB, SAJN?, 


SAJQ,. saJT, SAJU, S5AKI, SAKN, KO, 
SAKR, SAL], SAMB, SAMC, SAMU, SAMW, 
SATC, SBED, SCT, ’, 5DM, SDQ, SEH, 
5GJ, (daylight), 5GM, SHT, 5HZ, SIN (day- 
light), SJC, SJL, SKC, SKH, SKN, 5IR, 5MI, 
SML, SNA, SNK, SNW, 50Q. SOT, SOV, 5QD, 
SOL, 5QQ, SRG, SRH, SRV: 5SG, 5TJ, 5UA; 


a 
SUO (daylight), S5VF (daylight), 5WG, 5XB, 
SXD, 5ZAV, 5ZB, 5ZM, 6's too many, 7AGV, 


TAR, 7ALK, 7CO (daylight), 7FF, 7NY, 70D, 
72D, 7ZU, 8APT, 8BDA, 8BZY, 8CGU, 
8D0, 8VT, 8XE, 8YN. 9AAQ, 9AAW, 9AFG, 
9AHG, 9AHH, 9AHZ, 9AIM, 9AOU, 9AQC, 
9ATN, 9AUE, 9AVS, SBAB, 9BAL, 9BAQ. 

9BOF, 2BOO. 9BUN, 


, “oD, 9D x 
DKQ, ew ok } 


9EKY, ‘ 
ie 


TALI, MT. VERNON. WASH. (ONE TUBE 
1AIX, 1YB, 2BQH, 2LG, Si, (ONE. JAZY, 


he 


PATENTS 


FANSTEEL 
BALKITE 


is a new metal developed for 
this charger. It acts as a valve, 
allowing current to flow into 
the battery but not out of it. It 
is the most efficient charger 
valve made, is practically in- 
destructible, and does away 
with noisy, delicate vibrators 
and fragile bulbs. 

The Gould Storage Battery 
Company is also marketing, 
under the Fansteel Balkite 
Patents, a complete battery and 
recharging unit known as the 
Gould Unipower, into which 
this charger, under the name, 
“The Fansteel Balkite Recti- 
fier,” has been incorporated. 


Tested and listed as standard by Underwriters’ Laboratories 


Balkite 
«i battery charger 


has no vibrators, bulbs or moving 
parts and is entirely noiseless 


The Fansteel Balkite Battery Charger for 
Radio“A” Batteries [6 volt} is an entirely 
new type of rectifier, based on the use of 
Fansteel Balkite, a new and rare metal de- 
veloped for this purpose. It is entirely 
noiseless, It cannot deteriorate through 
use or disuse. It has nothing to replace, 
adjust, or get out of order. It cannot dis- 
charge or short circuit the battery, and 
requires no attention other than an oc 
casional filling with distilled water. It will 
not overcharge, and cannot fail to operate 
whenconnected to the battery andlinecur- 
rent. Itisunaffected by temperature or fluc- 
tuations inline current.It is simple, efficient, 
and indestructible except through abuse. 
The charger may be used while the radio 
set is in operation. Without added attach- 
ments it may also be used to charge “B” 
storage batteries. 


The Fansteel Balkite Battery Charger will charge the ordinary 6 volt radio“ A” or 
automobile storage battery at 3 amperes, from 110-120 AC, 60 cycle current. tt 
comes complete and ready for use. Get it from your dealer, or use the coupon below. 


. Price, $19.50 (wes Hie hocties] 
FANSTEEL PRODUCTS CO., Inc., Dept. 5-A, North Chicago, Ill. 


FANSTEEL PRovucTs Co., Inc., Dept.5-A 
North Chicago, Illinois 


Enclosed please find $19.50 ($20.00 west of the Rockies). Send me the Street 
Fansteel Balkite Battery Charger for Radio 6 volt “*A”’ Batteries. If I 
am not entirely satisfied I will return it and you will refund my money. City 


25 +148 
PACES 
FREE: 


Latest Reflex Neutrodyne and Super- 
Heterodyne Circuits. 40 Diagrams, lat- 
est Hook-ups. Largest Complete Stock. 
SP CIA American Reflex 
*EXERNZ, Super - Sensitive 
RWWA Crystal, 35c ea. Hot as Hot, Ev- 
ery Spot. Hear stations clearly. 

= GUARANTEED ONE YEAR 


Jobbers and Dealers write 
for — Discounts. 


AMERICANG CEM ruCo 


WHOLESALE DISTRIBUTORS 


Wee G WesTl4tHSt. Kansas City,Mo. 


YOU NEED THIS 


Amerex Universal Tuner 
Perfect. Electrically 


Replaces three honeycomb coil circuit; 
designed for regenerative or non-regener- 
ative circuits. : 

At your dealer or order direct. 

Free hook-up on request. 3.75 


Send money order for sample. Return- 
able within five days, if not satisfactory. 


American Standard Elec. Co. 
243 West 34th St., N. Y. City 


Get a Handy Binder for your RADIO NEWS. 
inserted or removed at will. Price 65c. Experimenter Pub. Co., Inc., Book Dept., 53 Park Place, N.Y. 


Holds and preserves six issues, each of which can be 
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plishes all the following miracles: 
condensers. 


of tubes. 


Write for the 
Phusiformer Possibilities, 
giving complete information 
including constructional de- 
tails, diagrams, photographs, 
templates and the theory of 
Price 50c. 


the Phusiformer. 


Note to Dealers: 


COSMOPOLITAN PHUSIFORMER 


(Licensed under Patents Pending) 


| IS REVOLUTIONIZING RADIO 


It is not a “part”—it is a complete unit that at one stroke, like a magic word, accom- 
1. Simplifies the construction of any set by doing away with all coils and variable 
2. Gives greater distance and volume than any other type of set using same number | 


3. Can be used in any standard set to make it superior to a five tube neutrodyne. | 
Eliminates bothersome neutralizing condensers. 
Once a station is logged, it will always come in on the same dial settings. 


Just like magic 
manual of | this: IT IS A TUNED 
RADIO FREQUENCY 
TRANSFORMER THAT 
WILL GET ON THE PEAK 
| OF THE WAVE WITHOUT 
CAUSING OSCILLATIONS! 


ASK YOUR DEALER TO PROVE THESE MARVELS BY ACTUAL 
DEMONSTRATION 


COSMOPOLITAN RADIO COMPANY, INC. 
| 15-17 WEST 18TH STREET NEW YORK CITY 


Demonstration Sets equipped with Cosmopolitan Phusiformers 
will be supplied to Dealers. 


PRICE 
$8.50 


? Then get 


fe Saturn 
Perfect Jack & Automatic Plug 


Your order filled by mail promptly. 
Every article absolutely guaranteed. 
Write for Literature 


The SATURN Mfg.& Sales Co.,Inc. 


48 Beekman St. 


New York, N. Y. 


AT CUT 
PRICES 


RADIO SUPPLIE 


ct Nee Volts 
Ammeters (Standard Make) 
Bakelite Sockets for WD-11, 
2 and 3 inch Dials. 
ALL ORDERS MUST INCLUDE POSTAGE 
KENSINGTON RADIO SUPPLY CO. 
4417 18th Avenue Brooklyn, N. Y. 


Haat nat a, et tied: tee dt aah : 
NUAGOCOCOONCOCO 
WS noMunaninincne 


nu 


a year. 


Insure your copy reaching you each month. Subscribe to Radio News—$2.50 
Experimenter Publishing Co., 53 Park Place, N. Y. C. 


Radio News for.May, 1924 


SLG. 4AI, 4GU, 4GZ, 4MY, SADO, sagp 
SAHD. SAMR, SAIC, SA), SANQ, Salm 
SAMB, SANC, SBE, 'SBX, 5CV. SEF, she 


SFT, 5GJ, 5GM, SHK, SIG, aT, 5JwW FG 
5LP, 5ML, 5NW, 5NY, 5PW, ; ’ SOW 
SRG, 5RH, 5RW, SSP, 5XAB, SXD,’SYW, s7iy 


AA . 6AC V, 6ACZ, 6AFQ, 6AGC 6AGE 
6AGK, 6AIK, 6AJA, 6AJD, 6AJH; 6ALy’ 
6ALW, 6AOH, 6ARF, 6ARU, 6ATZ) 6ArT" 
6AWE, 6AWQ. 6BBC, 6BBW, 6BIN, 6BIy; 
6BRX, 6BLQ, 6BLZ, 6BM, ’ 6BNF, 
6BON, 6BOU, 6BPF, 6BQ, 6BRI’ 6BUF 
6BUH, 6BUI, 6BUM, 6CAY, 6CBB, 6c; 
6CBW, 6CC, 6CCU,  6CGD, ' 6CGG, ’ 6cHy’ 
6CIS, 6CJB, 6CJV, 6CLZ, 6DD, 6D0, 6Fy 
6HS, 6KF, 6KW, 6LQ, 6LV, 6NX, 60L, 6pr’ 
6PU, 6QB, 6UX, 6ZX, 6ZAR 6ZBO, ‘6zpe 
6ZBU, 8ABX, 8ACN, 8ACV, 8AlIG,’ Any’ 
8APN, 8APT, 8BAU, 8BCP, 8BDA, 8BDR’ 
8BJY, 8BK, 8BMB, 8BNH. 8BSI,’ gBTy’ 
8BVT, 8BWB, 8BWC, 8BWJ, 8BZC, scoy 
8CPK, 8CSE, 8CTO, '8CWK, ° 8CWP,’ gcwy’ 
8CZY, 8DAE, 8DAT, 8DDC, 8DP, 8ER, 8Fy' 
8]Y, 8MZ, SNB, 80E, 8PL, 8RV, 8VQ, svy 
sWO, 8YD, 8YN, 8ZZ, 9AAW,’ 9AG’ act 
9ACK, 9AEC, 9AFM, 9AGB, 9AGL,’ 9AH7’ 
9AIC, 9AIM, 9ALC, 9AMB. 9AMF, 9AMP’ 
9AMZ, 9ANY, 9AOG, 9AOU, 9AP, 9ARr’ 
9ASN, 9ATO, 9ATT, 9AVG, 9AYS, 9AWy 
9AXS, 9AXX, YAYJ, YBAL, 9BBG, 9Bp7 
9BEZ, 9BFB, 9BIS, 9BJI LX, 9BLY 
9BMX, 9BNU, 9BP, 9BPV, 9BQIJ’ 9p09 
9BRK, ne, 9BZI, 9CAA. 9C AT. 9CCM, 9ccy. 
9CEA, 9CE 9CGA, 9CHC,” 9CJM,’ 9CK4’ 
9CLY, oC MS, 9CPO, 9CSI; 9CVS’ 9¢VyV 


9CWJ, 9CWX, 
9DJB, 9DLI, 
9DXU, 9DYR, 9EAK, S$ HT 
9EKY, 9ELB, 9ER, 9FE, 9LB, 9MC, 90Y' 
9PF, 9QL, 9VM, 9ZT, 9ZY, 

Canada—-3BQ, 3HE, 3NI, 4AB, 4AW, 4C0, 
4CR, 4FN 4FZ, 4GH, 4HH, 410, 9BJ, 9BX, 


, 7QC, 6 


8BNH, AKRON, OHIO 


SADB, 6AAO, '6ACM, 6AFQ, 6AJA, 
6AUU, 6BKX, 6BNC, 6BOB, 6BOQE, ’ 6BRF 
6BUM, 6BUY, 6BVE. 6CDG, 6CGW, 6cjV 
6CKP, 6CMR, 6FP, 6JA, 6LV, 6MH, 6NX 
6RN. (6XAD), 6ZAH, O21, 7ABB, 7Bi, 706 
9AMB, 9APF '9AVS, 9BJI, CAA, ery, 


Canada—1EF, 2BE, 2BN, 3CG, 


9CKA, ELKPOINT, S. DAK. 
Calls heard and worked during January. 
2CEE, 3BG, 3CC, 3RD, 4AI, 4GU, 4FT, 4MB, 


5UK, 5ZA, 5AMU, SADV, (6AJA), 6ARU 
6PE, 6ZAU, (7MP), 8AGO, 8APT, 8ATG 
8BDR, 8BNC, 8BVU, 8CGJ, S8CYU, 8CRW, 
8DCY, 8DFB, 8DLA, 8DIG, 8GZ, SBBI, 8K], 
80A, 8PU, 8VE, 8ZY. 

Spark—8BDA. ORA, 6AJA?, QRK my 5 
watt CW. 


PM, ay em MICH 


8c . 
C.W.—1AAC, 1AAL, 1ABC, 1AEZ, 14F 
IAFP, 1AGH, IAGK, 1AJU, 1AJX, 1AL] 
(1ARF), 1ARP, 1ARY, 1ATJ,’ (1AUR), 1AVE 
1AVM, 1AYT, (1BBH), 1BES, (1BOQ), 1BTT, 
1BVB, 1BWJ, 1CCX, 1CIT, (CJC), ICR 
1CMP, 1CMX,' 1CPI, 1CQN, 1CRE, 1CTP, 1#D 
1FN, 1FS, 1HX. 111, 1IL, 1JV, 1KC, 1MY, 
1PP, 1VA, 1XAM, 1XZ, 1YB, (BCR), 2ABN, 
(2APY), 2ATZ, 2AXF, 2AZY, (2BBN), 2BCK, 
2BLP, 2BOB, 2BQD, 2BSC, (2BTW), 2BUY, 
2BWN, 2BXW, 2BY, 2BYV, 2CCX, 2CEE, 
2CEI, (2CNH), 2CON, 2CPA, 2CPQ, 2CQl, 
2CQU, 2CSL, 2CTN, 2CUR, 2CUW, 2CW), 
(2CXG), 2CYX, (21U), 2KU, 2NC _2WR, 2X0, 
3AB, 3ABW, | 3ACY, 3AD, 3ADB, 3AEK, 
(3AEN), 3AGF, 3AHP, (3AJD), 3AKL, 3AKY, 
3ALE, 3APB '(3APV), 3AS, 3ATB, 3AUV, 
3BBS, (BDI), 3BDR, 3BE, 3BGG, 3BHM, 
3BKL, (3BLP), 3BLU, 3BMN, 3BMS, 3BPF, 
3BPP, 3BUV, 3CAH, 3CAQ, (3CCU), 3CDN, 
3CDU, 3CEZ, 3CHB, 3CHP, 3CIA, GC), 
3GC, (3HH), 3HS, 31W, 31G, 3ME, 30E, 3PG, 
3RZ. 3SU, 3TF, 3TJ. (3TR), 3VQ, 3WN, 3¥P, 
(4AF), 4AI, 4BA, 4BO, 4BZ, 4CB, 4DB, 4D\, 
4EL, 4ER, 4FG, 4FS,'4FT, 4FZ, 4GX, 4H6 
4IT. 4JK, 4JL, 4LL, (4MI), 4MV, 4NA, 404 
(4PD), 40F, 4OW, 4RR, 4SH, SAAC, Ae 
SABB, 5ABH, SABN, (SAC), 5ACM, ey 
SADS, SAES, (S5AFQ), 5AGJ, 5AGN, 5 . 
SAGS, 5AGV, SAHD,’ SAHR, (SAIQ, 50) 
SAIR, SAIU, SAJB, SAJI, 5AJQ, SAIT, ri 
SAKP, SALV, 5AMH, 5AMJ,_5AMT. SAM 
SANC. SAP. SBX. 5CE, 5CN, SCV, SDH, 5 
SDM, (SDW). SEY, (SFU), SFV, SGA mH 
SGF, 5GP, 5HT, SIN, 5IR, (5JE), (SJL), SI 
(SJ¥), SKA, 5KC. SKR,’ 5LH, SLI, Coe 
SMI, 5ML, SNA. 5NV, 5NY, 50D, SOV, Cry 
5PH, SPV, 5PY. 50D. 501, SOL. (500) 4 
SOY, 5QZ, SRB, SRD, 5RG, SRH, 38D, i 
(SSR), 5SZ, 5TJ, 5TQ, STS, SUK, SU0 BY 
SVC, SVV, 5XA_ SXAP, 5YG, 5ZA, ‘Al 
SZAV, 6AGE, 6AHP, 6AHZ, GAR. Cor 
6AMS, 6AOL, 6A00, 6AVV. 6BEG, 6BI Pe 
6BSG, 6BUH, 6BUO. 6BUR, 6B WD. ‘ph 
6CDG, 6CGW, 6CKP, 6CNH, 6EA, 6M or 
6PL, 6XAD, 6YB, 6ZH. 7ABB, DR Ack. 
7CO, 7HG 7LU, 7MP, 7NR. 7SF, 72U, Moe 


9BXQ, (9CAA), “OCFY, 
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sDLF, 9DLI, 43 9DWE, 9DWN, 9EEZ, 
YU. 


Z, 9TM, 
“Caaatian—C, W PS GAN), 2CG, (2BN), (GG), 
0s 4CB 4CL, 4CO, 4EA, 4FV, WI, QSL, all 
cds. QSL’S appreciated. 


LIST OF BRITISH AMATEUR 


STATIONS 


(Continued from the April issue) 


H. Littley, 15, Lodge Road, W. Brom- 
wich. 

H. Littley, 15 Lodge Road, W. Brom- 
wich. 

J. N. C. Bradshaw, Ambrose House, Bils- 

" borough, near Preston. ; 

C. Bradshaw, Ambrose House, Bils- 
boroug h, near Preston. 

y Townsend, 46, Grove Lane, Ipswich. 
J. Simmonds, apendousn, Queensway, 
gn Cross, Buck 

H. C. Trent, Sumadars School, Lowes- 
toft. 

A. Cooper, 16, Wentworth Road, York. 

C. Bain, 51, Grainger Street, Newcastle- 
on-Tyne. ; 

E. A. Houghton, 52, First Avenue, Hove, 
Sussex. a 

H. D. Butler, 222, Gt. Dover Street, W. 

H. D. Butler, Trebarwith, South Wat- 
field. 

H. S. Walker, A.M.I.R.E., Park Lodge, 
Brentford, Middlesex. 

Major Parker, Walthamstow, 56, Stern- 
Hall Street. 

G. Courtenay Price, 8, Lansdown Ter- 
race, Cheltenham. 

P. Baker, Cleveland Road, Wolver- 
‘hampton. 

Ilford Radio Society, Ilford. 

Ilford Radio Society, Ilford. 

F. W. vee 5, Portland Gardens, 
Harringdy, } 

. Radcliffe (Dr.), com we 

apt. E. J. Hobbs, M. A.M.L.R.E., 
ath Tank Battalion, W ia ‘Dorset. 

Worcester Cadet Sig. Co., R.C. of Sigs. 
Junior Tech. School, Sansome Walk, 
Worcester. 

G. Z. Auckland & Son, 395, St. John 
Street, E.C. 

E. O. Nicholson, Upper med 
ton Park Lane, pus S.E. 

A. G. Davies, Redcot, Park Road, ‘Tim- 
perley, Cheshire. : 

W. H. Marston, The Manor, Willenhall, 
Staffs. 

F. Foulger, London, S.E. 14. 

B. Hesketh, High Street, Chalvey, Slough. 

L. Dore, 139, Milcote Road, Bearwood, 
Smethwick, Staffs. 

Loughborough College, Leicester. 

Loughborough College, Leicester. 

Major L, N. Stephens, R.A., Haddon 
House, Bridport. 

N. C. Hardwan, ‘“Magfield,’’ Cloughfold, 
near Manchester. 

j. S. , Clark’s Hill, Nursery, Prest- 


wi 

G. E “Mortley & Co., Nelson Road, Tun- 
bridge Wells. 

A... =. Whitehead, Hollingwood, King’s 
Ride, Camberley, Surrey. 

J. H. Gill, 18, Fourth Avenue, Sherwood 
Rise, Nottingham. 

J. Jardine, Crosby, Blundellsands, 

C. W. R. Chapman, Nirvana, 44, Chaplin 
Road, Wembley. 

Capt. G. T. Smith-Clarke, Waverley Road, 
Kenilworth. 

Mr. Matthewson, 35, Capel Road, Forest 
Gate. 

H. H. Lassman, 429, Barking Kcad, East 
Ham, 

H. Carter. Bowles, 51, Gunterstone Road, 
West Kensington. 

A. Symonds, Addison Avenue, Holland 


k. 
H. W. Taylor, Cambridge. 
J. Ayers, 18, Seaford Avenue, New Mal- 
en, Surrey. 
J._S. Alderton, 1542, Stratford Road, 
Hall Green, Birmingham. 
C. Hewins, 42, St. Augustine Avenue, 
Grimsby. 


mi & Lucas, Mayford Road, Balham, 


H. R, Walton, 70, Moorfield Road, Pen- 
dleton, Manchester. 

i Bever, 85, Emm Lane, Bradford. 
a _Hibberd, Graywood. School, Hasle- 


_ "hie. Flint House, Northdown 
Road, Margate. 

r,. Pritchard, Blenheim House, Broad 
Street, Hereford. 

» & Grant, 3, Langhorn Street, New- 
castle. 

Burndept, Ltd., Wembley. 

F, A ’ Jowery, Handsworth, Birming- 


Ss. Ward, Ravenswood, 339, Brixton Road, 
S.W. 9. 


C. C. Barnett, Lower Farm, Nether 
Compton, Sherborne, Dorset. 

gy Lucas, Lansdown Road, Black- 
eat 

Altrincham Wireless Societ , Pl T 
Road, Hale, Cheshire. ss seat 


Considering | 
® MOZARUBuby GRAND | 


ean Shocked. b ahs 


oF 


are 


UR new reproducer is now under consideration by thousands of radio 
O enthusiasts throughout the country. Singularly, many of the most 

expert are making quick decisions and below we quote from an 
opinion, entirely unsolicited, given us by Mr. C. E. Mattson, Baltimore. 


a 


rete 


“I gave the sample a test at one of the radio stores. About 15 
customers crowded round and all agreed it was equal to the $35.00 

. . and won by several lengths against the $30.00... My own 
opinion is that the M-G is going to be the greatest hit in radio this 
and next season... .” 


cs 


Fi 


Within five days (date of going to press) from receiving above, we have 
had orders ior immediate shipment, aggregating exactly 146 complete 
reproducers and a large quantity of extra units for other makes of horns 
and phonographs from Mr. Mattson and his customers. 


>ete be 


Prices. An Explanation. 


We have been reluctantly obliged to slightly increase our price and to 
prospective purchasers a full explanation will be mailed on receipt of a 
postal card. 


Complete with (gold plated) unit and cord, ready for attaching 
West of the Rockies 
Unit only (gold plated) with cord ready for attaching 

Unit only (nickel plated) with cord ready for attaching 


THE MOZART-GRAND CO. 


Manufacturers of Fine Instruments 
NEWARK, N. J. 


ped -bekd Pee Ped pts 


By ‘THE MORNING MAIL 
IT Works—NEUTRODYNE—All Standard Parts 
3 Rheo. 30 ohms. .$2.00 2 Liberty trans....$9.50 


1 Rheo. 6 ohms... .90 9 Readem binding 
3 Air core R. F. ere 
trans. mounted on 1 8x26 Mahog. panel 3. 50 
U.S. cond.. 20.00 3 4” Mahog. Dials. 3.00 
3 Silver contact jacks 2 — 24 ft. D-K gold bus 
1 Grid Teak ..... PO cscs. cave wens 1.20 
5 Bakelite base —oe 
GORE a:6'04:0 0:05 5.00 bee $19.30 
ONLY $38.45 DELIVERED 
$5.50 Turney me 85 5.00 Cockaday coils 2.29 
5.00 “Manhattan Everything sold on an ab- 
speaker ....20.25  solutely money back guar- 1lé 
alt 


25.00 Man. speaker. 20.25 antee, 

$55.00 SU —. HETERODYNE KITS—WITH FREE 
AS BLY BOOK. ONLY $49.50 

SEND FOR rr FREE vUOMPLETE PRICE LIST 


DOMINO RADIO SERVICE we SELE poe 
83 Barclay St. New York, N. ¥. OGDEN BOUL: *!CARRG 


Insure your copy reaching you each month. Subscribe to Radio News—$2.50 
a year. Experimenter Publishing Co., 53 Park Place, N. Y. 


SEND FOR 
FREE 
SAMPLE COPY 


25 


RADIO 
Features 
Every Issue 


EXPERIMENTER PUB. CO., INC. 
53 Park Place, N. Y. City 


Radio News for May, 19 


The Wonders of Science 


Told in Pictures 


SCIENCE and INVENTION is the only 
magazine that tells all of the up-to-the-minute 
Scientific marvels in PICTURES. It makes 
hard subjects easy to understand. 


SCIENCE and INVENTION costs 25c the 
copy at Your Newsdealers or $2.50 per year by 
subscription. Use the coupon below when 
subscribing. 


nN5 ! 
Experimenter Publishing Co., Inc. ! 


53 Park Place, New York : 
Exidoned Gil. .Js 0s seaseech sv bicase dollars for which please enter : 
my subscription to SCIENCE and INVENTION for i. 
i 

1 

1 


Name 


Address ; 
bone seeseeeeeseeseseeeenasasensssessss™ 
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2QZ 


2RV 
2RW 


aRY 
2RZ 


2SA 
2sD 


2SF 


28G 
aSH 


2sI 
2SK 


2SL 
2SM 
280 
SP 
28Q 


2ss 
2st 


2sU 
SX 
asy 


2SZ 
aTA 


2TB 
2TC 


2TF 
2TG 


2TH 
aTI 


2Ty 
2TL 


2T™M 
2TN 


2TO 
2TP 
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B. H. Colquhoun, 3, Eastbrook Road, 
Blackheath. 

H. B. Grylis, Trenay Fawton, Carew 
Road, Eastbourne. 

. W.. Fairall, 27, Newbridge Street, 
Wolv erhampton. 

. W. Scamell, Birmingham. 

H, A. Pound, 101, High Street, Broad- 
stairs. 

Major F. S. Morgan, East Farleigh, Kent. 
A, E. Blackhall, 7, Maple Road, Surbiton. 

D. Cross, 3, Norman Road, Heaton Moor, 
near Stockp ort. 

D. W. etl *““Mamety House,” Bont- 
ib Tce., Trelewis, Glam. 

Emerson, 178, Heaton Moor Road, 
‘Heston Moor, near Stockport. 
N. Strong, 119, Church Lane, 

‘Handsworth Wood, Birmingham. 

W. V. Waddoup, 56, Wellington Road, 
Handsworth Wood, ‘Birmingham. 

T. Hesketh, 42, Castle Hall Avenue, Folke- 
stone. 

N.-Eastern Instrument Co., Low Fell, 
Gateshead; Rowlands Mill Co., near 
Newcastle-on-Tyne. 

N.-Eastern Instrument Co., Low Fell, 
Gateshead; Rowlands Mill Co., near 
Newcastle-on-Tyne. 

A, L. Rawlings, 162, Burnt Ash Hill, 
Lee, S. 

7. Belshaw & D. M. Burn, 6, Manor 
Gardens, Merton Park. 

S. Hanley, Forbury, Kintbury, Berks. 

Mr. Wood, 50, Parker Road, Winton, 
Bournemouth. 

or arr Brown, Crawley Down, 


ha erat, AUCLM.EE., M. Sec, CE; 
(France), Burfield, St. Paul’s Road, 
Gloucester. 

C. Midworth, Sumia, Ridgeway Road, 
Osterley Park, Middlesex. 

Arthur Taylor, 146, King’s Road, Cardiff. 

F. L. Hogg, 37, Bishop’s Road, High- 
gate, N. 6. 

L. C. Holton, 112, Conway Road, N. 14. 
K. G. Styles, > Jerningham Road, New 
Cross, S.E. 

A. G. Styles, hake 57, Bower Mount 
Road Maidstone. 

R. J. Bates, Abbeygate Street, Bury St. 
Edmunds, 

T. Geeson, Alder Cottage, Peel Street, 
Macclesfiel 

L. Mansfield, _Gregneish, Ley Hey Park, 
Marple, Cheshire. 

A. J. Spears, 25, Rawlings Road, Bir- 
mingham, 

Mr. Evans, Bradford Technical College. 
L. Lambert, 46, Clarendon Road, Hol- 
land Park, W. 11. 

Mr. Eskdale, 230, Manchester Road, 
Bradford. 

F. B. Baggs, 24, Westhorpe Street, Put- 
ney, S.W. 15. 

7 ee 25, Oaklands Road, Wolver- 


w » 7 Mill Hill School, N.W. 7. 

H. Andrews, 8, North Grove, High- 
gate, N. 6. 

H. W. Sellers, Caresbrooke, Langley 
Avenue, Bingley, Yorks. 

. W.. Sellers, Caresbrooke, Langley 
Avenue, Bingley, Yorks. 

Edinburgh and District R.S., Edinburgh. 

Dr. T. F. Wall, Department of Applied 
Science, Sheffield University. 

r. T. F. Wall, Department of Applied 
Science, Sheffield University. 

H. Bevan Swift, A.M.I.E.E., 49, Kings- 
mead Road, Tulse Hill, S.W. 
Burndept, Ltd., St. George Street, Leeds. 

E, R. Martin, 128, Dairy House Road, 
Derby. 

OE : 0 “Mansell, Woodfield, Madersfield, 

_ Malvern. 

C. E. Stuart, Lyndon Lodge, Polesworth 
Tamworth. 

F. T. G. Townsend. 

C W. a 26, Melody Road, Wands- 
worth, S.V 
ad i 31, Rollscourt Avenue, 
Herne Hill. 
O. Sparrow, 8, North Drive, Swinton, 
Manchester. 

P. Hamilton, Junr., The Villa, Glenfield, 
Pais! ley. 

E. W. Wood, 79, Colwyn Road, North- 
ampton. 

E. W. Wood, 79, Colwyn Road, North- 
ampton, 

A. R. % Temas Twyford Avenue, Eal- 
ing. 

S. ey "Field Villa, Norton, Malton. 

E. Jones, Newholme, Hempshaw Lane, 
Offerton, near Stockport. 

wate, B. Barnes, 38 Avenue Road, High- 
ate, N 
4 Winstone, West Kensington. 

E NV. ra 77, Grove Lane, Camber- 

H. Bailey Manchester Road, Denton, 
So dll 

W. Humphreys Burton, 103 Portland 
Road, Nottingham. 

A. R. Ogston, 41, Broomfield Avenue, 
Palmer’s Green. 


L. R. Rowlands, Mona. 25, Cholmel 
Park, Highgate, N. . een 


Coleridge Day Continuation School, King’s 
Norton, Birmingham, 


new Broadca ae ecelve 


St 


Type RE-2, areceiving set of surpass- 
ing excellence is offered to the radio 
public. 


Radio frequency amplification at its 
best is employed—a transformer- 
coupled tuned radio frequency circuit 
with two stages of audio frequency am- 
plification, 


There are but two controls and tuning 
is extremely simple. Extraordinary 
sensitivity is combined with a high 
order of selectivity. Broadcast pro- 
grams from far distant points are re- 
ceived with marked clarity and volume. 


Theassembly of instrumentsis encased 
in solid mahogany. 


SEE IT! HEAR IT! COMPARE IT! 


Ask your dealer 


EISEMANN MAGNETO CORP. 
William N. Shaw, President 
50 Thirty-Third St., Brooklyn, N. Y. 


r 
‘ THE KANTBLO 1 
—_— I . (Protective Unit) 4 
bsol f. d b 
RADIO RECORD : -+ Ba gang “ ‘taken. "Con Soke te alk . 
REGISTERED US EREPR a types of set. | 
THE ONLY “LISTEN-IN” BOOK ’ IT COSTS $3 : 
KEEP A RECORD OF “ IT MAY SAVE YOU : 
STATIONS HEARD, DIAL : $30 OR MORE a 
SETTINGS, RECEIVING ‘ H 
CONDITIONS, ETC. i THE TESTIT : 
Flexible cloth binding. Gold stam : (TESTING SE) ‘ 
cee cece || t sevetane cman 
Paper. contains intr ductory article i] re ~ ON li ith 
ao le ag a pe 7 ae a. Fide cea, saan ‘$8 : 
Boston Globe. ‘ieee Radio Hisu ' with full instructions............ : 
and Tips. Complete list of Broadcast- 1! WE DESIGN, BUILD : 
— Gs et is AND REPAIR SETS : 
75 cents 8 a 
Hee Memaepe| |! Teena | 
or (Sent Prepaid PUBLISHING CO. ‘ » - 
on Receipt of 119 MAIN ST. ; 26 eat one Poh 
II CAMBRIDGE,MASS, | | 1 Tolepheee Yorn 1268 
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Noted Musical and Radio 
Authorities Select three 2 
Distinctly New Radio 
Song and Dance Hits 


Now We Have Radio 
Song and Dance Hits | « 


In a recent nation-wide Musical Radio Contest three com- 
positions were selected from the hundreds of Manuscripts 


35¢ | tees: 
RADIO NEWS MAGAZINE BROADCA\ 


EACH ee Ths Gopgad Conc. “jf submitted as prize winners. These numbers have now 2WI 

. ; been published in the conventional form so that Radio aw 

P ostpaid Music Lovers and also Music Lovers everywhere can enjoy WI 

these distinctly new hits in Popular Music. aw] 

These prize Radio Hits will be a sensation in your dance eee 

folio. They offer you the opportunity of buying three vin 

fine melodies at the same time each better than the other. 2W) 

It were as if you had picked the choice numbers out of 2W) 

hundreds of songs at your dealer. owe 

These Radio Song and Dance hits will be exclusively 2WP 

Radio—To and for the Radio Public. They will be awa 

Broadcast from your local Broadcasting station. Listen sale 

in for them. Your local Radio Dealer will have copies aws 

for you. Look them over the next time you visit him or WT 

write us direct for your copies. WU 

2WX 

Published and Distributed by ae 

THE CONSRAD COMPANY, INC. = 

233 Fulton Street, New York City xc 

2XD 

2XF 

Radio Jazz: Listen In: Radio March: Aa 

asl XK 

Irresistible foxtrot. One of Featured in RADIO NEWS Another Prize Winner of 2XL 

the prize winners of RADIO Broadcast contest, has caught RADIO NEWS Broadcast con 2XM 

NEWS Broadcast contest! the fancy of all America! Its vem — —_ eerie 2XN 
: : : wonder number! Is 

Young ee ee a tap rare swing hypnotizes—and its anything so appealing as the ‘and 

time, to the fascinating me ody tuneful melody makes it simply stirring strains of a military 2XR 

of this real smashing hit. irresistible. march? xv 

2XX 

2XZ 


el 
TERE COC MERE oe RR ce 


aa 
od 


2UM 
2UN 
2U 
2UQ 
2US 


Radio News for May, 1924 


H. Lloyd (B. Eng.), 3, Ventnor Place, 
Sharrow, Sheffield. 

y. M. C. A. (Boys’ Dept.), Cardiff. 

Dept. of Physics, Armstrong College, 
University of Durham, Newcastle-on- 
Tyne. 

H. F. Abell Sanderson, 23, Palace Road, 
Liandaff. 

Wireless Society of Highgate, Highgate 
Literary and Scientific Institute, 11, 
South Grove, Highgate, N. 6. 

w. E. F. Corsham, 104, Harlesden Gar- 
dens, N.W. 10. 

A. T. Headley, 255, Galton Road, War- 
ley, near Birmingham. 

W. Fenn, Holly Cottage, Polesworth, 
Tamworth, 

C. V. Stead, 29, Spolebrook View, Chapel- 
town, Leeds. 

A. §S. Gosling, 63, North Road, West 
rn Nottingham. 

Capt. L. Crowe, Juniper Rough, Har- 
og near Canterbury. 

H. A. Blackwell, Whyte House, Bispham, 
near Blackpool. 

S. E. Payne, 11, St. Mark's Road, Bush 
Hill Park, Enfield. 

Mr. Curtis, Lower Hall Lane, Walsall. 

B. J. Axten, 78, Ealing Road, Wembley. 

Burndept, Ltd., Blackheath. 

Messrs. Mitchells’ ee Station, 
McDermott Road, S.E. 

J. Li igor 614, Old Ford Road, Bow, 


M. a Drury- Lavin, Old House, Sonning, 
erks. 

A. C. Holmes, Aire View, Cononelly, 
— Yorks. 

*s Ne H. Voigt, 121, Honor Oak Park, 


H O1d, ‘St. Jude’s Avenue, Mapperley, 

Nottingham. is 
Jackson, 8th Walthamstow Troop 

Boy Scouts. 

L, E. on 186, Beulah Hill, Norwood, 


S.E. 

W. K. ‘Hill, Norwood. 

J. W. Hobley, Mill Road, Wellingborough. 

Installations, Ltd., Sco uthampton. 

E. H. Robinson, 125c, Adelaide Road, 
N.W. 3. 

H. H. Thompson, 44, Northumberland 
Road, Coventry. : 

R. Ely, Highlands, Brighton Road, Sut- 
ton. 

J. Pigott, Manor Farm, Wolvercote, Ox- 
ford. 

. W. Jones, 33-34, Worcester Street, 
Wolverhampton. 
W. Clarabut, Beechcroft, Beverley 
‘Crescent, Bedford. 

Prof. A. M. Low, “The Yews,” ee 
stock Road, Bedford Place, ; 

Gambrell Bros., Ltd., Merton Toad, 
Southfields, S.W. 18. 

C, J. Munday, Tiverton, Devon. 

R. L. Royle, “Southwold,” Alderman’s 
Hill. 

G. R. Lewis, 10, Lansdowne Road, Pal- 
mers Green, N, 13. 
J. Cripwell, Lonkhill, Thorpe Tam- 
worth. 

J. W. Pallett, 24, Glenfield Road, Lei- 
ceste 

AL. ‘Wilson, 67, Broad Street, Hanley, 
Stoke-on-Trent 

J..H. Brown, Redbrook, Baguley, Chesh- 


ire, 

Western Electric Co., Witton, Birming- 
ham. 

C. H. Gardner, Denmark Hill. 

L. W. Burcham, Gouzeacourt, Chestnut 
Avenue, Oulton Broad. 

H. Squelch Jr., 35, Crown Lane, 
Bromley. 

H, Chadwick, 9, Raimond Street, Bolton. 
Capt. C. H. Bailey, Monkswood, Usk, 
Mon. 

G. ge op 

A. W. G. Gamage, Holborn, London. 

A. Hare-Hobson, 32, Wilbury Road, 
ees Sussex. 

Rey. H. Townson, Wilts. Farm School, 
ect Alay 

A. T. Croucher, 35, Douglas Road, High- 
bury. 

H. Johnson, Avondale, Chestnut Walk, 
Worcester, 

H. R. Gladwell, London Road, Abridge, 
Essex. 

E. T. Chapman, Abbotsford, Serpentine 
Road, Poole. 

R. Wagner, 6, Maresfield Gardens, N.W. 3. 
Sheffield District Wireless Society. 
Sheffield District Wireless Society. 

Cz pt. E. Davis, 22, Lavender Hill, S.W. 


Downside School, Stratton-on-the-Foss, 
ath. 

Downside School, Stratton-on-the-Foss, 
Bath. 

J..F. Payne, 22, Shakespeare Crescent, 
Manor Park, E. 

J agate 36, Zetland Street, Poplar 


A. H, A. Kilbourn, Bath Street, Abington. 
H. A. Woodyer, 118, Buckingham Road, 
Heath Moor. 
» F. Young, 23 Holcombe Road, Ilford. 
L. T. Dixon, 4, ore Street, South- 
fields, S.W. 
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The first impressio: 
= you get from looking 
at Pioneer Variocoup- 
lers and Variometers 
is that beyond doubt 
they are the most 
beautiful instruments 
yet devised. 

The beautiful Bake- 
lite in a grained 
mahogany finish has 
a richness that has never been equalled before. 

The heavy copper wire, covered with green silk, 
gives a contrast that makes the instruments irre- 
sistible and adds tremendously to the beauty of 
any set. 


The mechanical parts are no less wonderful. The 
hardware of heavy bronze—the close-coupler rotor and stator— 
the positive contacts, all demonstrate the highest mechanical 
skill and attention to detail. 


Pioneer Variocoupler $7.00 


A special feature is the 
winding of the vario- 
coupler on the inside of 
of the shell — which is 
original and exclusive 
with Pioneer. 


Ask your dealer to show 
. you these instruments. 
If he cannot supply write 
us, giving his name and 
adciress. 


103 Pioneer Ave. Galesburg, Illinois 
BRANCH OFFICES 
European Branch Office: New York City............... 220 Fulton St. 
27-28 Anning Street Chicago IIl.............. 33 So. Clinton St. 
London, England Kansas City, Mo...208 Baltimore Bldg. 
Gaston E, —- European age ae Minn. 705 Plymouth Bldg 
Nod 


JIFFY 
BLOW TORCH 
and 


SOLDERING 
OUTFIT 


A complete Soldering Outfit consisting of self- 
blowing torch, holder, copper iron, non-corrosive 


Manager @N Francisco.............. 623 Larkin St 
Weather and _ waterproof 


INSULATORS 
DRY—SAFE 
lead-in insulators for walls 
or window sash. Made from 
hard rubber with brass con- 


ductor in center, 


4” sulz b 0 flux and solder. Unexcelled for radio work, 
10” eae wre aceeen: Delivered postpaid, price $2.00. Send stamps 
or money order to 3 
Wall Insulator THE M & M CO. HANDYCAP MFG. CORP. 
60¢ EACH Cleveland $5 Ohio Dept. N., Riverdale, Il. 


WANTED—Back numbers of Radio News, Dec., 1921, Jan. and Feb., March and 
April-May, 1922. Experimenter Publishing Co., 53 Park Place, New York City. 


\ 
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/ Electrical 
Mysteries 


There is hardly a branch of Modern 
Science that is so full of unexplained 
mysteries as Electricity. No field offers 
such a big, worth-while opportunity for 
the Amateur Experimenter or student. 


PRACTICAL ELECTRICS, the most 
novel magazine of its kind, explains the 
tremendous field of electricity in the clear 


LIMILIL, 


| : 


WAU. ZI 


language you understand. It brings the 
big Electrical World to your home. 


PRACTICAL ELECTRICS tells about 
Edison and all the Prominent Electrical 
Men. It makes every Reader acquainted 
with the Day-by-Day advance of Elec- 
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tricity. / 


THE APRIL ISSUE OF \ 
PRACTICAL ELECTRICS 
Contains Over 50 Big Features 


among which are— 


HIGH TENSION ARMOR 

DETECTION OF ICEBERGS 

INFRA RED LIGHT TELEPHONY 
DEMOUNTABLE STORAGE BATTERY 


SEND FOR FREE 
SAMPLE COPY 


SS SSS SS SSS SS SSS SSS SSS ese SSeS SS, 


s 
' : 
5 R. N. 5 . 
: SPECIAL OFFER} 
e a 
t Gentlemen: ; 
: Although your regular price is $2.50 per year, ¥ 
: you will accept my subscription at $2.00 per ' 
' year (Canada and foreign, $2.50). I enclose ' 
' the money herewith and ; I have written my 1 
‘ name and address in margin below. 7 
£ 
: PE ckcies cedoaduhes Shonen sandra sa pween £ 
: SERIO 'ocnucu bah oaks hicchan ceankeesesas a % : 
& 
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HOT WIRE AMMETER 
ELECTRIC PIANO, ETC. 


PRIZES 


This magazine offers a number of prizes, as follows: 
$100 Old Telephone Receiver Contest. 

Our $50.00 Prize Contest for Junior Electricians and 
Electrical Experimenters includes as its elements sim- 
plicity, as great a degree of novelty as possible, and 
practicability. 

Also a new prize contest giving four prizes amount- 
ing to $37.50 for the best account of an odd electrical 
experience. 


$3.00 for the best article on Elec-Tricks, the new 
department. 

$3.00 for the best “short-circuit,” the semi-humorous 
department. 


In addition to this, the mag gazine pays high prices 
for all electrical ext periments, electrical articles, etc. 
See current issue for full details. 

This cage ge 4 is Edited by H. GERNSBACK, 
also Editor of RADIO NEWS and SCIENCE and 


INVENTION. 
For Sale At All News Stands 
25c. the Copy $2.50 a Year 


Canada and Foreign—$3.00 a Year 


PRACTICAL ELECTRICS COMPANY 


hig: 53 Park Place New York City 


————" 
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(To be concluded in the next issue) 


R. A. Miles, 4, Cambridge Green, New 
Eltham. 

J. R. Clay, Upper Longbottom, Ludden- 
den Foot, S. 

L. G. Boomer, “42nd Camberwell Troop 
Scouts. 


Benders, Ltd., 40, Park Lane, London, 


W. J. Hewitt, 83, Reddings Road, Mose- 
ley, Birmingham. 

Wireless Equipment, | Ltd., 90 Charing 
Cross Road, W.C. 

T. M. Ovenden, 124 
Avenue, Hampstead. 

W. H. Allan, 8, Newington Causeway, 
London, S.E 

R. W. Piper, 62, Chiltern View Road, 
Uxbridge. 

A. W. Thompson, 32, St. Nicholas Street, 
Scarborough. 

W. P. Wilson, Christ Church Vicarage, 
South Norwood. 

W. Pike, Hounslow Wireless Society, 
Council House, Hounslow. 

G. W. Hayle and R. Lyle, 36, Dagnal 
Park, S. Norwood. 

G. M. Whitehouse, Allport House, Can- 


*elgin Court, Elgin 


j. Hi. F. Town, 4, Eversley. Mount, Hali- 


ax. 

F. E. B. Jones, Hill Crest, Wylde Green, 
Birmingham. 

O. H. Patterson, 26, Allerton Road, Stoke 
Newington. 

Western Electric Co., Ltd., North Wool- 
wich. 

Clacton Electric Co., Clacton-on-Sea. 

General Radio Co., Twyford Abbey _ 
Acton Lane, Harlesden, N.W. 

A. Woodcock, Montague Road, a 
worth, Birmingham. 

W. J. Badman, 9, Orchard Street, West- 
onsuper-Mare. 

. T. H. Co., Rugby. 

W. L. Turner, Purley, Caldy, near Bir- 
kenhead. 

. W. Gee, 44, Gordon Street, Gains- 
borough, Lincs. 

T. H. Isted, Terling, Witham, Essex. 

L. H. Sowndy, 60, Bellevue Road, Ealing. 

G H. Forwood, West Chart, Limpsfield, 
Surrey. 

H. Nunn, 49, Leigh Road, Highbury. 

F. J. Dinsdale, 14, Highfield View, Stony- 
croft, Liverpool. 

C. M. Benham, ‘“‘Benhilton,’”? New Mal- 


den. 
z. anaes, 30, Thackeray Street, Liver- 


FT. Smith, Rutlands, Felstead. 

B. B. C., Manchester Station. 

D. V. L. Fellows, Cumberland Avenue, 
Park Royal, N.W. 10. 

“The Leicester Mercury,” Leicester. 

be G. Kimber, 39, Bargery Road, Cat- 
ord, 

. A. H. Devey, 232, Great Bricklin 
Street, Wolverhampton. 

A. E. Gregory, 77, Khedive Road, E. 7. 

A. H. Sheffield, a Wallwood Road, 
Leytonstone, E. 

We. na alg 61, Bridge Street, 
Manchester. 

H. G. Mansell, Cleeve View, Harvington, 
near Evesham. 

W. J. Joughin, a Bell Works, Glen- 
gale Road, Peckh 

H.. H. Elson, 142, ‘Birchfield Road, Bir- 
mingham. 

D. Douet, 10, Rovington Gardens, Put- 
ney, S.W. 

F. A. Bourne, 10, Linley Road, S. Tot- 
tenham. 

The Dubilier Condenser Co., Ltd., Shep- 
herd’s Bush, <i Ae 

= Dubilier Ser tieot Cos 

R. W. Harvey, 25, a Sn Mong “Avenue, 
Portswood, Southampton. 

F. Hough (Southport), Ltd., 60, Sussex 
Road, Southport. 

T. F. Crowther, 29, N. Drive, St. Annes- 


on-Sea. 
F. > mail 43, Reads Avenue, Black- 


pool. 
Chase Motors, Ltd., Sandyford Square, 
Newcastle-on-Tyne. 
Vickers, Ltd., Vickers House, Broadway, 
Westminster, S.W 
Sir Trevor Dawson, pes Edgwarebury 
House, Elstree, Hert 
& B. Kaye, Close Hill, “Huddersfield. 
E. Beale, Bournemouth. 
Autoveyors, Ltd., 84, Victoria Street, 
Westminster, Si ; 
W. G. H. Brown, 52, Winstonian Road. 
Cheltenham. 
Mr. Vick, Gresham Road, Hall Green, 
Birmingham 
T. Quick, 164, Portland Road, Edgbas- 


“ton 
L. Vv. Clark, 4, Compton Crescent, Grove 
' rk, W. 4. 


Ryan, 88, Home Park Road, Wim- 

* Ag Park. 

- du Villiers, 79 St. George’s Road, S.E. 
L. Yates-Fish, “‘Clevelands,” 10, Mans- 
‘field Road, Reading. 

4 Hartridge, 14, Westbourne Cres- 
cen 
Bath Bleczo -P1. Works, Foxcombe Road, 

ath, 


A> 


Follow the 


crowd / 


Two things make Radio receiving. 

Radio and Audio Frequency Amplifica- 
tion. 

Radio Frequency for distance and selec- 
tivity. 

Audio frequency for volume and tone. 

United Radio Frequency. 

Amplifying Transformers give you dis- 
tance. 

United Audio Frequency Amplifying 
Transformers give you volume and tone. 
The tremendous number of people who 
have shown their preference for United 
transformers, and who have been satisfied, 
has given us an increased assurance of the 
superiority of United Transformers. 

We believe you too will be safe in fol- 
lowing the crowd and purchasing United. 


Sold by leading dealers. Catalog on request. 


UNITED MFG. & DIST. CO. 
9701 Cottage Grove Ave., Chicago, Ill. 


New York Office: 
145 W. 45th St., N. Y. City 


San Francisco Office: 
709 Mission St., San Francisco, Calif. 


Tuf las Batter Tra S V.T. Sockets—Federal 85e—Paragon. 8 
g y y Fada 85ce—Signal 75e—Na-Ald. * < 
i yt ey ries ° 3 

acen ee a 

UNDERNEATH RADIO BATTERIES 2 in 1 Nariable rid Central. : V7 

AR radleystat (n Divecascescecases ° . 

SAVE C PETS AND RUGS Flikostats (new ty pe) eee scecsccccce eee ‘2 

Mad f Acid isti mbassador le 
Glass m coat Pave noms Ambassador Coils .........-.00% 495 

strength. Sent Parcel Brandes Matched Tone Head Set. 4.9 

Post collect to any part Nerco 220 s 2.4 

of United States. Add Skindervikin Transmitter Buttons. 8 

$.75 to price if west of General Radio Loud Speaker Units......... 8.9 

Mississippi. Morrison Loud Speaker Units............. 8.9 

Tufglas Tray Regd. Acme R.F. Transformers Types R2, R3, R4.. 3.9 
Size: 8%x95%” inside PRICE $1.50 EACH Audio Frequency Transformers Thordarson... 3.4 
Jefferson No. 41—$3.49. Paragon....... - 45 

Dealers and Agents Wanted Federal No. 226W—$4.50. Federal No. 65... 59 

Dept. N fe ty et Soe pe ie Condensers..... §3 

0. —Fada Neutroformers ........... ¥ 

No. 165A—Fada Hazeltine Parts.......... 21.5 
RUSSELL B. CRESSMAN Marko Storage ‘Batteries... actanen ie $8.75 up 

GENERAL SALES AGENT All Orders Must Include Parcel Post Charges 

200 Fifth Ave. N. Y. City Hygrade Electrical Novelty Co., 
41 WEST 125th STREET, NEW YORK, N. Y. 


Insure your copy reaching you each month. Subscribe to Radio News—$2.50 
a year. Experimenter Publishing Co., 53 Park Place, N. Y. C. 
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OPPORTUNIT Y AD-LETS 


ins 

1 

—, Follow these advertisements every month. Reliable advertisers from all over the country 

2 these columns. 

|S Classified advertising rate eighteen cx a word for sh insertion. Ten per cent. discc punt 

| issues. Name and addrcss must be inclu at the above rate. Cash should accompany ail cl: 

| an accredited advertising agency. No advertisement for less than 10 words accepted. 
Objectionable or misleading advertisements not accepted. Advertisements for the July issue 


THE DISTRIBUTION OF RADIO NEWS IS OVER 335,000 


EXPERIMENTER PUBLISHING CO., 


INC., 


53 Park Place, New York, N. z.. 


offer their most attractive specials in 


for 6 issues, 20 per cent discount for 12 
issitied advertisements unless placed by 


must not reach us later than May Ist. 


Agents Wanted 


Business Opportunities (Continued) 


Instruction (Continued) 


Agents Wanted in every city and town to sell stand- Make Ae Weekly in Spare Time. Sell what the Used Correspondence Courses bought and sold. Bargain 
ard radio apparatus. Attractive discounts given. If in- a) long distance radio receiving sets. yo gales Ci ogue 1,000 courses free. Students’ Exchange, Dept 5. 
terested write us at once stating age and radio experi- $100 profit, No big investment, no can- $7 st 42 St., w York / 
ence. Wilmington Electrical Specialty Co., Inc., 405 +. Sharpe of Colorado oe in one — onvuccuceunnouccocenusascocencancotcenensccnrenonats ' 

Delaware <Ave., Wilmington, Deiaware. tepre sentatives wanted at once. This plan is sweeping ° 
= = the country—write today before your county is gone. Miscellaneous 
General Agonts—Service Men! Genuine Gold Letters Ozarka, 813 Washington Blyd., Chicago. — 
for store windows easily applied. 20 per cent cash com- Get posted—Good prices paid for butterflies, inseas 
local Anstructive Book. Start your own little mail order See Sinclair display advertisement, page 1670. 


mission on all orders from agents appointed by 


you anywhere. 50 per cent discount on your own orders. 
Free samples. Metallic Letter Co, 422 N. Clark St, 
Chicago. 

Big Money and fast sales. Every owner buys <7" 
initials for his auto. You charge $1.50; make $1.: 
Ten orders daily easy. Write for particulars and femh 
samples. American Monogram Co., Dept. 133, East Or- 
ange, N. J 

We want Salesmen and Agents, either whole or side 
line, to sell our low priced radio books to the trade. 
Excellent proposition for live wires. The E ompany, 


Publishers. 233 Fulton St., New York City. 


You can make $75.00 to $100.00 a 
big line of 150 articles, used constantly in 


week selling = 
every hom 


Write us, we will send you our handsome $15.00 Reinis 
Case Outfit on trust. Federal Pure Food Co., Dept. T, 
Chicago. 

Use our handsome Catalog; get orders m every home 


‘s famous home products. Liberal pay. Dr. 


Dept. 541, Lynechbu 


for Dr. Bla 
Blair Laboratories, 
Sells like Blazes! New, 
Premium every sale. Big profits. Outfit free. 
Christy, 32 Union, Newark, New York. 


Va. 
Instant Stain Remover. 


Fine 
Write quick. 


Formulas, Processes, Trade Secrets—Ditferent, depend- 
able, profitable. Catalog free. R. Thaxly Co., Wash- 
ington, >. 

Attention—Acents! Big Money-Making proposition. 
Mozart Felt Rug, guaranteed made of entirely new felt 
Rapid seller. 100° profit. Sample prepaid $1.75. 
Write today for full particulars. Maisley-Payne Mfg. 
Co., 20-N Sudbury St., Boston, Mass. 


Gold Mine for Salesmen. New invention, a complete 


Home employment evenings. Also secure agents 
for you. We tell you “he ow. Also furnish begin- 
ner’s outfit circulars, samples, specialties. Book sent Free. 
Pier, 754 Cortlandt Street, New York. 


Sell us your spare time. Write showeards 
instruct and supply work. rm oi eed necessary. 


for us. We 
Wilson 


Methods, L imited, Dept. 51- Terento, “anada. 
‘ ’ wii mr) 
Ciaaties 
Learn Chemistry at Home—Dr. T. O’Conor Sioa: 


noted educator and scientific authority, will teach you. Our 
home study correspondence course fits you to take a posi- 
tion as chemist. See our ad on page 1661 _of this issue. 
Chemical Institute of New York, 66 West Broadway, New 
York City, 


seiaiaiabaninia . urveeuut uit eT) 
Correspondence Courses 

Used correspondence courses of al! schools sold, rented 
and exchanged. New 1924 catalogue free. (Courses 
bought). Lee Mountain, Pisgah, Alabama. 
Prfrrernnttt iinet un 1 Snuyesacanenencennvornceeoononencceeneeneye 

Exchange 

For Sale: Airway Type G including Radiotrons. A five- 
tube Radio Frequency set. New $95.00. W. C. Bennett, 
Lisbon, Ohio 


For Inventors 


900 mechanical movements ue 
e- 


inventors’ Educator: 
perpetual motions. How to procure and sell patents. 


Healthy, Lng 1 yg Registered Mammoth. Great Dane 


for sale. 30x 23, New Richmond, Ind. 


Morand will save your hair. Write for 
The Morand Co., 142 Hunterdon St. <p 


Paint attractive signs and chovenrds with ie lad 
terns. Samples for stamp. John Rahn, P 2433 G 
view Ave., Chicago. 


Increase your volume of radio set. 
cents in coin for diagram. Radio Store, 
Box 584. 

Radio Builders—Send $1.50 for 50 Secret formulas of 
any color, One dollar additional brings consuiting ser 
vice for one year. inaw Experime rita Laboratories, 
1615 Williams St., Sagiraw, Mich. 

Latest in — cards. Write for free sample, 
Schumert, 322 N. Fourti St., Belleville, IL 


Cornetists—Trombonists—S ts—Clarinetists. Ga 
“Free Pointers.’’ Name instrument. Virtuosa Music School, 
Concord, Mass. 


trial size, 20¢ 
N. J. 


Send twenty-fire 
Hinsdale, N. H, 


AT. 


Motorcycles—Bicycles 
Don’t Buy a Bicycle Motor Attachment until you gf 


our catalog and prices. Shaw Mfg. Co., Dept. 6, Gale 
burg, Kansas. 


News Correspondents 


Earn $25 Weekly Spare Time writing for newspaper, 
magazines. Experience unnecessary; details free. Prew 
Syndicate, 972 St. Louis, Mo. 


itfit. Washes ; f sweeps, scrubs, mops, chanical movements greatly assist inventors, suggest new ae 
= Conte less ~d la oe oor, Acs ys G cnt. sce nha tae to ee ee ee ae eye a 
ast year ‘round se Vri sh Wi 5 ’atent Sharks rice $1.50 ostage free. Albert KE. 
ee —— a % rite Harper Brush Works, 160 Dieterich, 690 Ouray Building, Washington, D. C. Patent Attorneys 
Start in a Permanent Business of your own_ selling z 7 f : 
guaranteed apegy* Underwear and Fabigenetny A in de- Health ge ag eae” Fe ogy Bg og : 
and collect i ou prefer it. o capital or ex- 4 apse 
co needed. aah Proof of Profits $12 daily up, Free—Stop using tobacco. We will give free informa- lg yg gg A ire 9 my 
red. Become our District manager—Get others tion how to conquer habit easily and permanently. Re- sretngs D C , ° }. 
working for you. Write for details to The Mac-O-Chee sults guaranteed. Anti-Tobacco League, Box M, Omaha, ena 
Patents.—Inventors should write for Free Guide Books 


4745, Cincinnati, Ohio. 

Make Sparkling Glass Name 
Checkerboards, Signs. 
Wooster, O. 
rays used under 

Write R. B. 


Knit Goods Company, Room 
A Business of Your Own. 
and Number Plates, Medallions, 
Big illustrated book free. E. Palmer, 515, 
Agents Wanted to sell Tufglas Battery 
Radio batteries. Saves Carnets_ and Rugs. 
Cressman, 200 Fifth Ave., N. ¥.. City. 


rtisies neon, 


sunny eG) 


prem Made Toys 


Manufacturers on Large Scale, also homeworkers, wanted 
to manufacture Metal Toys and Novelties. Millions 
needed of Barking Dogs, Wag Tail Pups, Wild Animals, 
Automobile Indians, Cowboys, Baseball Players, Can- 
nons, Toy Soldiers, Crowing Roosters, Statues of Liberty, 
Miniature castings of Capitol, Bathing Girl Souvenirs and 
others. Unlimited possibilities. Guaranteed Casting forms 
furnished manufacturers at cost price from $5 
complete outfit. No experience or tools necessary. 
ands made complete per hour. We buy goods all year and 
pay high prices for finished goods. Cash on delivery. 
Contract orders placed with manufacturers. Catalog and 


information free. yy invited only if you 
mean business. Metal Cast Producta Co., 1696 Boston 
Road, New York. 
@eenaunnees he eteceetseceeticccuseesancertyeren rma TNLAUEESORGATERRDACLADOUOORATEEEOAUOEEENUNOELANACERONS ENED: 
Art 

Art Objects, Books, Pictures. Particulars free. Send 

no money. oO. W. Miller, 27NX | Warren | St., New York. 
Automobiles 

Build a Real Automobile—Weight 150 pounds. Handy 
men or boys build at small cost. Complete book. Easy- 
To-Follow-Plans, 25¢.; also sold complete. Famous 2% 
H. P. Shaw motor supplies power. Stamp brings de- 
scriptive circular. Shaw Manufacturing Company, Dept. 
R. N. 2. Galesburg, Kansas a ee 
wi Pe 


Books 


Radio Log Books, sizes 5x7,, a record for 500 stations, 
50c. cash (no stamps). Lester Stretcher, Marion. ‘Kansas. 
Business Opportunities 
Bookkeeping in a Week, 31 postpaid. Dukes, 1857 Wal- 
ton Ave.. New York ee 
Inch Display 100 Magazines, thrice $8. Beck, 5453 


Alaska, St. Loui 

Sapasincilere—-Mlanaiacberere—Dmaboare — Steel moulds 
for casting heart shaped crystal mountings with shank— 
$20.00. Sample mounting 25c. Alfred J. Heyman, 712 
5th Ave, S. E.. Minneapolis, Minn 

Don’t Buy a Business. Start one yourself. Little capital 
necessary. Information, Paul Kaye, 149 Broadway, N. Y., 


Dept. X 


Neb. 


enureaianianenit 


ec mt 


Help Wanted 


either whole or side 
books to the trade. 
Company, 


We want Salesmen and Agents, 
line, to sell our low priced radio 
Excellent proposition for live wires. The E. I. 
Publishers, 233 Fulton St., New York City. 

Earn $25 Weekly, spare time, writing for newspapers, 
magazines. Experience unnecessary; details free. Press 
Syndicate, 973, St. Louis, Mo. 

All Men, Women, Boys, Girls, 17 to 65 willing to aoc- 
oo Government Positions Be -$250 traveling or station- 

; Write Mr. Ozment, 251, . Louis, Mo., immediately. 


Posted—Good prices paid for butterflies, 
See Sinclair display advertisement, page 1670. 


Employment ~J South America. Classified lists of em- 
ployers $1. uth America Information Bureau, Port- 
land, Oregon. 


insects. 


Travel. Experience un- 


Detectives Needed Everywhere. 
former Government De- 


necessary. Write George Wagner, 
iective, 1968 Broadway, N. Y. 


Inventors to send for FREE Inventors’ 
Blanks. Fischer & Lagaard, patent attorneys, 
chants Nat’l Bank Bldg., St. Paul, Minnesota, 
Ouray Bldg., W ‘ashington, D. c 


Private Record 
1026 Mer- 
or 207 


Se 


Improved Made Toys 


Wanted—Manufacturers and Houseworkers to manufac- 
ture Metal Toys and Novelties. Wonderful opportunity, 
Millions needed. In Whistling Birds, Wild Animals, Wa 
Tail Pups, Crowing Roosters, Automobiles, Baseball ere 
ers, Statue of Liberty, Indians, Toy Soldiers, Barking 
Dogs and 50 others. No experience or tools necessary 
Guaranteed casting forms with complete outfit, at cost. 
From $3.50 up. We buy goods all year. Cash on deliv- 


and Record of Invention Blank before disclosing inve- 
tions. Send model or sketch of your invention for o 
Free opinion of its patentable nature. Radio, Electrical, 
Chemical, Mechanical and Trade-Mark experts. Victor J 
Evans & Co., 922 Ninth, Washington, D. C. 


Lacey Patent-Sense. See page 1692. 
Patents—Send for form ‘‘Evidence of Conception” to be 


signed and witnessed. Form, fee schedule, information 
free. Lancaster and Allwine, 269 Ouray Bldg., Was- 
ington, D. C. 

Patents—My fees in installments. Advice book free. 
Franic Fuller, Washington, > 
sevnvvcuenssuneaurnacuesssnencarecermnennceeerreneettient 

Personal 


Lonely Hearts—Exchange wag make interesting new 
friends in our jolly club. ‘a Moore, Box 908, Jacksoa- 
ville, Florida. Enclose seein 


Correspondence Club—Many 


wealthy members every- 
Smith, Box 1167Y, 


where. Fascinating particulars free. 
Denver, Colo. 

Exchange Cheery Letters with new friends Write 
Betty Lee, Inc., 4254 Broadway, New York City. Stamp 
appreciated. 

Lonesome—Join our club—make acquaintances evey 
where. Big illustrated book with descriptions 
photos, sent in plain wrapper for ten cents. Boi 
Co., Dept. 58, Kansas City, Mo. ie 


Photo Finishing 


Films Developed 50—Prints 3c each. The new Daw 
finish. Davis Photo Shop, Dept. R. “Cincinnatl, Ohio. 

Fifty assorted flathead solid brass machine screws, nuts 
washers, copper lugs—50c. Eight initialed binding — 
set 60c. Twelve nickeled binding posts—50c, All th 
items—$1.5 Radio List for stamp. All propia 
Stamps accenied. _ Rladag Radio Laboratories, Kent, = 


jaan 
sesegeecanerurateruraearaenete PT ee 


Radio 


ery Higher price for finished goods. Contract orders 
placed. Send for catalog ena information free. The _Im- 
proved Metal Casting Co., 342 E. 145th St., New York. 
Insects Wanted 

Get posted—Good prices paid for butterflies, insects. 

See Sinclair display advertisement, page 1670. 
Instruction 

Learn Chemistry at Home—Dr. T. O’Conor Sloane, 
noted educator and scientific authority, will a you. 
Our home study correspondence course fits you take 
a position as chemist. See our ad on page 1661 ‘of this 
issue. Chemical Institute of New York, 66 West Broad- 
way, New York City. 


Radio Panels. Cut exactly to size and a guaran ine, 
hour shipment. %4” thick, .91%¢c. per square black 
3-16” thick .01%c. Made of the highest sate 7 
fibre. This material possesses electrical strength 0 pa 
volts per mil, is inexpensive, unbreakable, easy ‘ti i 
and takes a fine finish, We pay postage. Radio 
strument & Panel Co., 564 W. Monroe St 
Hinois. 


Don’t Overlook This. The ‘‘Rasco 
Greatest detector ever brought out wi eb 
Fully adjustable. See former advertise Gales 
publication, or our catalog. _ Detector tr aioe 
complete 50c, the same detector ith Radi 
75c prepaid. Send for yours t York Cit 
96-98 Park Place, New 


Boys! 
tector. 
base. 
this 
Crystal, 
Crystal, D 
Specialty Company, 


Radio News for May, 1924 


a 


Capacity 1,000 


“1 | Che Breakers 


Atlantic City, N. J. 
ON THE OCEAN FRONT 
Fireproof 
nie , American and European Plans 


Dancing 
Cabinet Baths 


nome Orchestra 
md Golf Privileges 


Garage 


"Sete JOEL HILLMAN, President 


aeHEATH 


= NT CONDENSERS 


—s 
apers, a ae . 
Fre RECISE, when you examine 
_— them at the store and, still 
more important, p-r-e-c-i-s-e 
ee always. Plates made PERMA- 
< NENTLY FLAT, by the Heath 
Wash process of stamping and hardening. 
Books Micrometer- 
+4 Adjusting Geared 
trical, Vernier 
tor J. 
— Reducing gear, 
sake engaging with 
Nhe teeth cut into the 
mation z 
Wash- outer rim of the 
es, vernier plate af- 
free. fords _ infinitely 
aoe delicate adjust- 
ment. 
_—_ Jobbers and Dealers 
Hes Write Immediately for 
Proposition 
every: 
ier, HEATH RADIO & ELEC. MFG. CO. 
a4 206 First Street Newark, N.J. 
Stamp Exclusive Canadian Distributor: 
Marconi Wireless Telegraph Co., Ltd., 
every: Montreal, Canada 
| and 
nafide 
“7! 
“Diw 
_ lo the 
nuts, 
os Radio Deal 
three 
= adio Dealer 
ad Let us explain how you can make the 
; sale of our publications a worth while, well 
a1 Paying part of your business. Every one 
ine that enters your store is a prospective buyer 
black of Rapio News. Rapio News will sell with 
f am little effort on your part. 
wer 
In- You may sell our publications on a single 
nicage, copy basis with a fine margin of profit or 
on a subscription basis with a generous com- 
y De mission allowance, 
a Write now for further details. 
Galens E 
dues XPERIMENTER PUBLISHING CO. 
City. 53 Park Place New York 


Radio—( Continued) 


Attention!—50 Vacuum tube hook-ups. 
collection of vacuum tube circuits ever 
two covers at such insignificant cost. 
will be found in the great ‘‘Rasco’’ catalog, which con- 
tains raw materials and parts in a greater profusion 
than any other catalog. l5e in stamps, or coin, will 
bring the catalog to you. Radio Specialty Co., 96-98 
Park Place, New York City. 


The greatest 
brought under 
These diagrams 


Build Your Own. The best hook-up I ever tried. 
Yours for a dollar. Any complaint your money back. 
E. F. Waits, Corinth, Miss. | 

Radio Panel-White ‘‘Pyralin Ivory’’ makes the most | 
beautiful set of all. Guaranteed satisfactory. Any size 
3-16” thick, 3c per square inch. Sample sent. gE. FP. 
Haltom, 614 Main St., Fort Worth, Texas. 

Boys! Music 4,000 aang, one tube, circuit and letter 


proving same fifty cents, no stamps. Barry, 103 Main 
=: 


St., White Plains, N. 

A-i: A new crystal Service. A-1 Crystals are guar- 
anteed tested by reception of distant station broadcasting. 
Fifty cents each postpaid. Harry Grant, Jr., 904 Oak 
Grove, Burlingame, California. 

Make Radio Crystals—Guaranteed instructions $1. Sen- 
sitive. Cheap. Home Radio Shop, Box 935, Wichita. 
Kansas. 

1000 Mile Tube Set complete $18. Send for price list. 
Kale Radio, 2744 N. Troy St., Chicago, Illinois. 

A New Method of making and calibrating a wavemeter 
at home, makes it easy. No calculations or guesses. Send 
10c. for instructions. R. M. Moore, North Fourth Ave., 
Tucson, Ariz. 

Radio Cabinets—Standard Sizes Made to Order. 
Cabinet Company, 503 Ludlow Building, Dayton, Ohio. 

Munzig Circuit—two tubes do five operations. 500 
miles on loop. Write for circuit and circulars. Ray- 
Dee-Artcraft Instrument Co., Redlands, Calif. 

Magnavox R3 or M!. Latest nationally advertised re- 


Miami 


producers. List $35. Introductory $25. The factory sealed 
carton is your guarantee. Radio Central, Dept. R, Abilene, 
ansas. 


Tube Repairs. 


UV_ 200—$2.50: UV 199, 201, 201A, 
De Forest, ete, $2.7 


5; UV 202—$3. Satisfaction guar- 
anteed. 12 Hour Service assumed. S. Strobel & Co., 
3923 N. 6 St., Phila., Pa. 

Winko Diamond Cell Tuning Coil. Two circuit. Non- 
radiating no hand capacity $2. Winklehaus, 493 Ever- 
green Ave., Brooklyn, N. Y. 


Experimental Electricity Course in 20 Lessons. By 
S. Gernsback and H. W. Secor, E. E. course of the 
theory and practice of Electricity for the Experimenter. 
Every phase of experimental electricity is treated com- 
prehensively in plain English. New experiments are 
described and explained and nearly every application of 
Electricity in modern life is given. he pages—400 illus- 


trations. ot lexible cloth cover, 75¢ postpaid. Stiff cloth 
cover, $1.25 postpaid. Experimenter Publishing Co., Book 
Dept., 53 Park Place, New York City. 


How to Made Radio Frequency Amplifiers. This book is 
for the more advanced amateur, showing the construction of 
the Radio Frequency Amplifying Transformer and giving 
complete constructional data. It shows the application of 
Radio Frequency to amplifying units that the amateur may 
already possess and gives 15 hook-ups showing practically 
every use Radio Frequency Amplifying Transformers can be 
put to. 32 pages, 15 illustrations; bound in beautiful two- 
color cover. Prepaid 25c. The E. I. Company, 233 Fulton 
St., New York City. 


Qnantian 


PE} 


Radio Batteries 


Super Radio A and B Circuit Batteries, which bring 
in long distance reception. Sold for cash or on payment 
plan. Write for prices and details. Radio Battery Cor- 
poration, 501-B Industrial Bank Bldg., Flint, Mich. 


Salesmen Wanted 


A Salesman wanted in every town or city within 25 
miles of a broadcasting station to sell Radiogem, the 
complete radio receiving set that retails for $2.50. With 
Radiogem there is nothing else to buy—the outfit in- 


cludes the Radiogem receiving apparatus, 1,000 ohm 
phone, and aerial outfit. The cheapest radio outfit on 
the market—yet as practical as the most expensive. 
Big money to the right men. Send $1.35 for sample 
outfit. Radiogem Corp., 66-R West Broadway, 
New York City. 

Sell coal in carload lots. Side or main line. Experi- 


ence unnecessary. Earn Week’s Pay in an hour. Wash- 
ington Coal Company, 745 Coal Exchange Building, Ar- 
mour Station, Chicago. 


Lightning Strange Battery Compound. Charges dis- 
charged batteries instantly. Eliminates old method en- 
tirely Gallon free to agents. Lightning Co., St. Paul. 
Minn. 


Scenery to Rent 


Settings for Opera, Plays, Minstrels. Plush Drops. Ad- 
dress Amelia Grain, Philadelphia. 


Song Poems Wanted 


Poems Wanted—Sell heal a verses for cash. Sub- 


mit Mss. at once, or write Era Music Co., 152 St. 
Louis, Mo. 
Stammering 
St-Stu-t-t-tering and Stammering cured at home. 
Instructive booklet free. 121 Poto- 


Walter McDonnell, 
mac Bank Bldg., Washington, D. C. 


Stamps and Coins 


California gold. Quarter size 270; 
53c; Half-dime and Catalog 10c. Norman Schultz, 
erado Springs, Colo. 


half-dollar size 
Col- 


Telegraphy 


Telegraphy—Both Morse and Wireless taught thoroughly 
and quickly. Tremendous demand Big salaries. Won- 
derful opportunities. Expenses low; chance to earn 
part. School established fifty years secant free. 
Dodge's Institute. Cour 8t.. Valparaiso. Ind 


Wanted to Buy 


Full Value Pald for Old Gold, Jewelry, Watches, Dia- 
monds, crowns, bridges, dental gold, silver 
gold or silver ore, 
Packages returned if o 
Btates Smelting Works (The Old Reliable), 
Bt., Dept. 16, Chicago, Ill. 


120 Bo. State 


Approved by Public 
Demand 


The huge sale of U. S. Tool Condensers 
proves that these condensers are RIGHT 


100° GUARANTEED 
End Plates of 
CELORON 


FOR 
USE 


Superheterodyne 
Inverse Duplex 
Superdyne 
New Four Circuit Tuner 
or 
Types CS-114 
23 Plate Plain of Capacity 0.00055 Mfd. 
Type CV-123 
24 Plate Vernier of Capacity 0.00057 Mfd. 
U. S. Tool Condensers for 
other Standard Circuits 
Sold by leading Radio 
Dealers Everywhere 


Write for booklet 


U. S. Tool Company, Inc. 
118 Mechanic St., Newark, N. J. 


KEYSTONE 


RADIO LIGHTNING 


RRESTERS 


The new Keystone, made of 
genuine Bakelite, approved by 
Underwriters. Absolutely weather, 
dust, damp proof and has no 


vacuum to lose. 
At Your Dealers 


Electric Service 
Supplies Co. 


Mfrs. of Lightning Ar- 
resters for over 31 


years. 

{7th & Cambria Sts., 
PHILADELPHIA, PA. 
Monadnock Bldg, 
CHICAGO, ILL, 
50 Church St., 
NEW YORK, N. Y. 


Dec., 1921, Jan. and Feb. and April-May, 1922. 
Experimenter Publishing Co., 53 Park Place, 
New York City. 


WANTED—Back numbers of Radio ey 


Radio News for May, 19 


Amrad Radio Unit, removed from Console 
Cabinet, to show Bradleystat and Bradleyleak 
mounted in front of detector tube 


WH india eagle 


Amrad Adopts Both Bradleystat and Bradleyleak! 


The Amrad Jewel—Italian Renaissance Period Art Model 
Is Now Equipped With Ultra-Fine Tuning Control 


LL of the more expensive Amrad receiving sets, 
including the beautiful Jewel Console models, 
are now equipped with Bradleystats and Bradley- 
leaks! The noisy wire rheostats have given way to 
the noiseless Bradleystat. The old type of grid leak is 
replaced by the stepless Bradleyleak. The perfect fila- 
ment control of the Bradleystat means greater range 
and louder reception. The stepless grid leak adjust- 
ment of the Bradleyleak, from 4 
to 10 megchms, means higher tube 
efficiency. 


The Console models, with self-con- 
tained loud speaker, battery com- 
partment, and highly perfected tuner, 
are made more selective with the 
ultra-fine filament and grid control, 
so essential for long range reception. 


Send for the latest bulletins = 
on closer tuning and per ic 
fect grid leak control 


287 Greenfield AB) Milwaukee, 
Ave. Wis. 


OUR radio receiving set will afford new possi- 
bilities and new thrills if equipped with Bradley- 
stats and Bradleyleaks. Many radio dealers replace 
the wire rheostats of ready-built sets with Bradleystats, 
and they invariably recommend them to set builders 
who seek the best in radio. 
The Bradleyleak has the endorsement of Amrad, Flew- 
elling, Kennedy,Crosley, Clarkson,Cockaday, and other 
radio engineers. It is pronounced 
“the perfect grid leak” by lall users. 


Get the benefit of the graphite disc 
design by avoiding all substitutes. 
Carbon or metallic powder was 
abandoned, years ago, as impractical 
and unreliable. Insist that your dealer 
supply you with the genuine Brad- 
leystat and Bradleyleak. 


2%) 
= 


Lf There is no substitute for 


Apparatus the scientifically-treated 
graphite discs 


NS, 
THE ALLEN-BRADLEY CO. HAS BUILT GRAPHITE DISC RHEOSTATS FOR OVER TWENTY YEARS 


THE PERIODICAL PRESS, NEW YORK 


